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EXECUTIVE SUMMARY

In compliance with section 7 of the Endangered Species Act (ESA), the National Marine Fisheries
Service (NMFS) has completed this biological opinion consulting on the authorization of groundfish
fisheriesin the Bering Sea and Aleutian Islands region (BSAI) under the Fishery Management Plan
(FMP) for the BSAI Groundfish, and the authorization of groundfish fisheriesin the Gulf of Alaska
(GOA) under the FMP for Groundfish of the GOA. This opinion is comprehensive in scope and
considers the fisheries and the overall management framework established by the respective FMPs to
determine whether that framework contains necessary measures to ensure the protection of listed species
and critical habitat. The opinion determines whether the BSAI or GOA groundfish fisheries, as
implemented under the respective FMPs, jeopardize the continued existence of listed speciesin the areas
affected by the fisheries (i.e., the action areas) or adversely modify critical habitat of such species.

Action Area

The action area consists of “all areas to be affected directly or indirectly by the Federal action, and not
merely the immediate area involved in the action” (50 CFR 402.02(d)). As such, the action areafor the
Federally managed BSAI groundfish fisheries covers all of the Bering Sea under U.S. jurisdiction,
extending southward to include the waters south of the Aleutian Islands west of 170°W longitude to the
border of the U.S. Exclusive Economic Zone. The action area covered by the GOA FMP appliesto the
U.S. Exclusive Economic Zone of the North Pacific Ocean, exclusive of the Bering Sea, between the
eastern Aleutian Islands at 170°W longitude and Dixon Entrance. The area encompasses sites that are
directly affected by fishing, aswell as sites likely to be indirectly affected by the removal of fish at
nearby sites. The action areawould also, necessarily, include those state waters that are encompassed by
critical habitat for Steller sealions.

The action area includes the Alaska range of both the endangered western and threatened eastern
populations of the Steller sealion. However, the effects of the Federal FMPs on Steller sealions
generally occur within the range of the western population. Therefore, this consultation focuses
primarily on areas west of 144° W |ongitude (the defined boundary of the western population of Steller
sealions).

NMFS has determined that the action being considered in this biological opinion may affect 22 species
listed under the ESA, including 7 species of endangered whales, the two distinct popul ations of Steller
sealions, twelve evolutionarily significant units (ESU) of Pacific salmonids and one species of
endangered seaturtle. The action area also includes 4 species of endangered or threatened seabirds, and 1
species of marine mammal, the northern sea otter, that has been proposed as a candidate species under
the ESA.

Environmental Baseline

The environmental baseline for the biological opinion must include the past and present impacts of all
state, Federal or private actions and other human activitiesin the action area, the anticipated impacts of
all proposed Federal projectsin the action area that have already undergone consultations, and the impact
of contemporaneous State or private actions (50 CFR 8402.02). The environmental baseline for this
biological opinion includes the effects of awide variety of human activities and natural phenomena that
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may affect the survival and recovery of threatened and endangered speciesin the action area. The
opinion recognizes that such phenomena and activities have contributed to the current status of
populations of those listed species. While some may have occurred in the past but no longer affect these
species, others may continue to affect populations of listed speciesin the study area.

The environmental baseline for this action includes fisheries and other FIM P-associated activities that are
occurring, and that have occurred prior to January 2000. Other human-related activities discussed that
may affect, or have affected, the baseline include the impacts of human growth on the action area and the
effects of commercial and subsistence harvests of marine mammals. Alaska managed commercial
fisheries are also addressed. Those fisheries and their effects on listed species are expected to continue
in the action area and into the future. Herring and salmon are fisheries that are managed entirely

by the State of Alaska, or, in the case of pollock and Pacific cod, only a percentage of the fishery is
managed by State authority, and are species found year-round in the diet of Steller sealions.

The environmental baseline also discusses the potential effects of the environmental changes on the
carrying capacity of the action area over the past several decades, including the relationship between the
dietary needs of Steller sealions, the regime shift hypothesis, and massive population declines in recent
decades. The opinion concludes that it is highly unlikely that natural environmental change has been the
sole underlying cause for the decline of Steller sea.

The environmental baseline attempts to bring together all of the estimated mortalities of Steller sealions
and a synthesis of the significance of those takes. The best avail able scientific information on the
magnitude and likely impacts of Orca predation on listed species in the action area are analyzed. Other
factors, such as disease, ecological effects of commercial whaling through the 1970s, and pollutants,
while not entirely excluded as contributing factors, have been considered, but are given lesser importance
in explaining the observed pattern of declines.

Effects of Actions

The scope of the “effects of actions” analysisis intended to be comprehensive. Assuch, the opinionis
broad and examines a range of activities conducted pursuant to the FM Ps including the manner in which
the total allowable catch levels are set, the process that leads to the setting of these levels, the amount of
prey biomass taken from sealion critical habitat. The effects of other activitiesthat are interrelated or
interdependent are also analyzed. Indirect effects are those that are caused later in time, but are il
reasonably certain to occur. Interrelated actions are those that are part of alarger action and depend upon
the larger action for their justification. Interdependent actions are those that have no independent utility
apart from the action under consideration (50 CFR 402.02).

Thefirst part of the effects analysisis a description of fishery management as practiced under the FMPs,
including an explanation of how ecosystem issues are considered. Particularly important sources of
potential ecosystem effects are highlighted in subsequent sections. The second part of the effects
analysis focuses on the current exploitation strategy and its potential relevance, both past and present, in
shaping changes in the abundance and population structure of groundfish stocks. The present fishery
management regime’ s maximum target fishing reference point of B, is used as an example to illustrate
the potential direction and intensity of direct effects.

Thethird part of the effects analysis reviews the annual fishery cycle, from surveys through the
establishment of Total Allowable Catch (TAC) levels. The effects are evaluated specific to the magjor
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stages of the cycle and to explore whether effects can be compounded through subsequent stepsin the
cycle. Findly, in the fourth part of the effects analysis, the FMPs and their management tools and
policies are examined as guiding documents for management of the fisheries and protection of the
associated ecosystems. This part also addresses the fisheries as they are prosecuted under the FMPs.

Cumulative Effects

Cumulative effects include the effects of future State, tribal, local, or private actions that are reasonably
certain to occur in the action area. The State groundfish fisheries are generally smaller than the federal
groundfish fisheries but are expected to have marginally more impacts (because of location) on listed
species with respect to competition for prey and long term ecosystem impacts. The crab fishery is one of
the biggest fisheries managed by the state. However, thisfishery is not likely to directly compete for
prey with either Steller sealions or other listed species. Herring, salmon, Pacific cod, pollock, squid, and
octopus are items found year-round in the diet of Steller sealions. Species such as salmon and herring
occur much more frequently in the summer as determined by analyses of Steller sealion prey habits from
1990-1998.

Perhaps the most important interaction between state fisheries and listed species may arise from the
pattern of localized removals of spawners. Although the patterns are generally similar from one fishery
to the next, the sheer number of distinct fisheries makes it difficult to describe them individually.
Likewise, each fishery is distinctly different in either the number of boats, gear used, time of year, length
of season, and fish species. Therefore, we present the herring fishery as an example of thistype of
interaction to demonstrate some of the competitive interactions that may occur.

The impacts of some of the State fisheries on Steller sealions and, in some cases, humpback whales
would be similar to those of the Federal fisheries: cascade effects and competition. Steller sealions and
some of the State fisheries actively demand a common resource and the fisheries reduce the availability
of that common resource to Steller sealions while they satisfy their demand for fish. The State
groundfish fisheries may reduce the abundance or alter the distribution of several prey species of listed
Species.

After reviewing the current status of each listed speciesin the action area, the environmental baseline for
the action area, the effects of the FMPs for Alaska Groundfish in the BSA| and GOA, and the cumulative
effects of the federal action, NMFS has determined that the FMPs are not likely to jeopardize the
continued existence of any listed species in the action area except for the endangered western population
of Steller sealions. In addition, after reviewing the current status of critical habitat that has been
designated for Steller sealions, the environmental baseline for the action area, the FMPs for Alaska
Groundfish in the BSAI and GOA, and the cumulative effects, it iSNMFS' biological opinion that the
FMPs are likely to adversely modify this critical habitat designated for Steller sealions.

Reasonable and Prudent Alternative

Based on the effects discussion and NMFS determination that fishing activity under the FMPs are likely
to jeopardize the continued existence of the western population of Steller sealions and are likely to
adversely modify their designated critical habitat, NMFS has developed a reasonable and prudent
aternative (RPA) with multiple components for the groundfish fisheriesin the BSAI and GOA. The
fisheries effects that give rise to these determinations include both large scale removals of Steller sealion
forage over time, and the potentia for reduced availability of prey on the fishing grounds at scal es of
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importance to individual foraging Steller sealions.

The first RPA element addresses the harvest strategy for fish removal at the global or FMP level. This
RPA requires the adoption of a new harvest control rule that would decrease the likelihood that the fished
biomass for pollock, Pacific cod and Atka mackerel would drop below B,,, . The global control ruleis
a revised, more precautionary fishing strategy (F o, adjustment procedure) for principal prey of

Steller sea lions taken by the groundfish fisheriesin the BSAI and GOA (pollock, Pacific cod and Atka
mackerel) than that which currently exists under the FMP. The effect of using the global control rule
isincreased likelihood that the stock is maintained at or above the target stock size by reducing the
exploitation rate at low stock sizes.

Other RPA elements completely protect sea lions from groundfish fisheries at global and regional scales,
and in both temporal and spatial dimensions. The other RPA elements reflect a heirarchy of NMFS
concerns about the effects of the groundfish fisheries on Steller sealions. Those concerns are greatest
with respect to critical habitat areas around rookeries and major haulouts, and in special foraging areas
designated as critical habitat, and less for areas outside of critical habitat where take levels are not
considered to be at alevel that would jeopardize Steller sealions. Significant interactions between sea
lions and the fisheries for pollock, Pacific cod and Atka mackerel have been eliminated in critical
habitat between November 1 and January 19, or 22% of theyear. Thislevel of partitioningis
necessary in this period because sea lions at thistime are considered extremely sensitive to prey
availability. Because fisheries are restricted to the remaining 78% of the year, dispersive actions taken at
finer temporal and spatial scales are also necessary to avoid jeopardy and adverse modification. The
RPA extends 3 nautical mile (nm) protective zones around rookeries to all haulouts. In the GOA, EBS
and Al, atotal of 139 no-fishing zones (note: the rookeries are already no-entry zones) are
established that will partition all pups and non-pups from disturbances associated with vessel traffic
and fishing in close proximity to important terrestrial breeding and resting habitat. The RPA closes
many rookeries and haulouts out to 20 nm to directed fishing for pollock, Pacific cod and Atka
mackerel. This second spatial partitioning element excludes all fisheries for pollock, Pacific cod, and
Atka mackerel from approximately 63% of critical habitat in the GOA, EBS, and Aleutian Islands.

These measures significantly increase the amount of critical habitat protected from directed fishing for
Steller sealion prey, greatly reduces the number of potential takes of Steller sealions through
competition for a prey base inside critical habitat, completely protects all pups and non-pups on rookeries
and haulouts out to 3 nm from the effects of fishing activity, and greatly reduces the interactions between
fisheries and sea lions during winter months.

Fisheries occurring in the remaining 34% of critical habitat and the areas outside critical habitat require
further dispersive actionsto avoid jeopardy and adverse modification. The temporal concentration of
fisheries for pollock, Pacific cod and Atka mackerel may result in high local harvest rates that may

reduce the quality of habitat by modifying prey availability. The RPA establishes the following measures
to disperse fishing effort at regional and local scales and to reduce the effects of groundfish fisheries on
prey availability for sealionsto negligible or background levels.

The RPA separates the fisheries into four seasonal limits inside critical habitat, and two seasonal releases
outside of critical habitat, and disperses fishing effort throughout the open portion of the year, January
20-October 31. Season start dates are spaced evenly throughout this period and portions of the TAC is
allocated to each season. These actions reduce the proportion of pollock, Pacific cod and Atka mackerel
taken inside critical habitat inside the GOA to less than 20% of the total catch. The measure also
protects against excessive harvest rates that may rapidly deplete concentrations of prey inside critical
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habitat. NMFS has concluded that a temporally dispersed fishery would not significantly harm the
foraging success of Steller sealions as the take would be reduced to alevel that NMFS believes would
not compromise them.

The spatial concentration of current fishing effort for pollock, Pacific cod and Atka mackerel may result
in high local harvest rates that reduce the quality of habitat for foraging Steller sealions. Fishinginside
critical habitat may result in takes of Steller sea lions through adverse modification of habitat (i.e, prey
availability). Therefore, this RPA reduces the percentage of pollock taken inside critical habitat from
8010 42% in the GOA, from 45 to 14% in the EBS and from 74 to 2% in the Al compared to 1998. It
also reduces the percentage of Pacific cod caught in critical habitat from 48 to 21% in the GOA, from
39t0 17% in the EBS and from 79 to 17% in the Al as compared to 1998. The RPA reducesthe
percentage of Atka mackerel caught inside critical habitat in the Al from 66 to 8 % as compared to
1998.

Finally, the RPA is designed to close adequate portions of critical habitat to commercial fishing for the
three primary prey species of groundfish, whileimposing restrictions on fishing operations in areas open
to fishing to avoid local depletion of prey resourcesfor Steller sealions. This approach of creating areas
open and closed to fishing operations provides contrast between complete closures and restricting fishing
areas within critical habitat and forms the basis for monitoring the RPA. Over the past decade the North
Pacific Fisheries Management Council has noted the importance of assessing the efficacy of conservation
measures intended to promote the recovery of the western population of Steller sealions. To thisend,
NMFS has incorporated into its RPA a monitoring program that will allow for such an evaluation.

Incidental Take Statement and Conservation Recommendations

An Incidental Take Statement (ITS) specifies the impact of any incidental taking of endangered or
threatened species. It also provides reasonable and prudent measures that are necessary to minimize
impacts and sets forth terms and conditions with which NMFS must comply in order to implement the
reasonable and prudent measures and to be exempt from the prohibitions of section 9 of the ESA.

In addition to the RPA and ITS, conservation recommendations have been provided within this biological
opinion. An example of one of the conservation recommendations that NMFS believes should be
implemented is a more comprehensive stock assessment that would provide detailed information on
groundfish stocks on spatial and temporal scales and to provide timely review of possible fishery
interactions with listed species (and in the future on essential fish habitat). Thiswould alow for better
analysis of the possible impacts of target fisheries on listed species and the more proactive devel opment
of time/space harvest recommendations at the individual stock assessment level so that fishery
interactions with listed species and essential fish habitat can be minimized.

The cumulative effect of the RPA elements contained in this biological opinion successfully removes
jeopardy and avoid adverse modification of designated critical habitat. However, the State fisheriesin
Alaska, particularly those involving salmon, herring, and Pacific cod are likely to result in take of Steller
sealions and may require modification. Asa conservation measure, NMFS also recommends that the
State of Alaskarequest NMFS to assist in the development of a Habitat Conservation Plan (as authorized
under section 10 of the ESA). This plan should be designed to mitigate adverse impacts on Steller sea
lions and other listed species that might accrue from State managed fisheries. This plan should employ
the same standards and principles as used in this biological opinion to prevent completion and minimize
take between fisheries and listed species.

November 30, 2000 Executive Summary—Page 11



Conclusion

After analyzing the cumulative, direct and indirect effects of the Alaska groundfish fisheries on listed
species, NMFS concludes that the fisheries do not jeopardize any listed species other than Steller sea
lions. The biological opinion concludes that the fisheries do jeopardize Steller sealions and adversely
modify their critical habitat due to competition for prey and modification of their prey field. Thethree
main species with which Steller sea lions compete for prey are pollock, Pacific cod, and Atka mackerel.
The biological opinion provides an reasonable and prudent alternative to modify the fisheriesin away
that avoids jeopardy and adverse modification.
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OCO~NOUITA,WNE

1 PURPOSE AND CONSULTATION HISTORY

The Endangered Species Act of 1973, as amended (16 U.S.C. 8 1531 et seq.; ESA), provides the primary
legal framework for the conservation and recovery of speciesin danger of or threatened with extinction.
The purposes of the ESA include

“to provide a means whereby the ecosystems upon which endangered species and threatened
species depend may be conserved, [and] to provide a program for the conservation of such
endangered species and threatened species...” (16 U.S.C. § 1531(b)).

Section 7(a)(2) of the ESA requires that each Federal agency shall insure that any action authorized,
funded, or carried out by such agency is not likely to jeopardize the continued existence of* any
endangered species or threatened species or result in the destruction or adverse modification? of critical
habitat of such species. When the action of a Federal agency may affect a protected species or its critical
habitat, that agency (i.e., the “action” agency) is required to consult with either the National Marine
Fisheries Service (NMFS) or the U.S. Fish and Wildlife Service (USFWS), depending upon the protected
species or critical habitat that may be affected. Section 7(b) of the ESA requires the Services to
summarize consultations in biological opinions that detail how actions may affect threatened or
endangered species and designated critical habitat.

This biological opinion isintended to fulfill NMFS obligations under section 7 of the ESA by consulting
on

(D) authorization of groundfish fisheriesin the Bering Sea and Aleutian Island (BSAI) region
under the Fishery Management Plan (FMP) for the BSAI Groundfish, and

2 authorization of groundfish fisheriesin the Gulf of Alaska (GOA) under the FMP for
Groundfish of the GOA .2

This biological opinion is based on information provided in the 1998 Supplemental Environmental
Impact Statement (SEIS) on the groundfish total allowable catch (TAC) specifications, preliminary
analyses and discussions from the 2000 Draft Supplemental Environmental Impact Statement (DSEIS) on

! Theterm “jeopardize the continued existence of” means “to engage in an action that reasonably would be expected,
directly or indirectly, to reduce appreciably the likelihood of both the survival and recovery of alisted speciesin the wild by
reducing the reproduction, numbers or distribution of that species’ (50 CFR § 402.02).

2 The term “destruction or adverse modification” means “adirect or indirect ateration that appreciably diminishesthe
value of critical habitat for both the survival and recovery of alisted species. Such alterations include, but are not limited to,
alterations adversely modifying any of those physical or biological features that were the basis for determining the habitat to be
critical” (50 CFR § 402.02).

3 Section 7 regulations allow aformal consultation to encompass a number of similar actions within a given geographic
area or a segment of a comprehensive plan (50 CFR 402.14). Consistent with this regulatory provision and for purposes of
efficiency, these two actions are summarized in asingle biological opinion.
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the Alaska groundfish FMPs, which is being prepared concurrent with this biological opinion, numerous
documents produced for and by the North Pacific Fishery Management Council (Council), previous
biological opinions and National Environmental Policy Act (NEPA) documents on council actions, and
published and unpublished sources of information on the biology and ecology of the action area and
listed species in the action area, the general history of fisheriesin the action area, and fishery
management. A complete administrative record of this consultation is on file at NMFS Alaska Regional
Office [Consultation No. F/AKR/2000/00978].

Based on the ESA and implementing regul ations, and the recent court findings with respect to previous
opinions, the scope of this opinion isintended to be comprehensive. The opinion considers not only the
fisheries themselves, but also the overall management framework as established under the respective
FMPs, to determine if that framework contains the necessary conservation and management measures to
insure the protection of listed species and critical habitat. The purpose of the opinion, then, isto
determine if the BSAI or GOA groundfish fisheries, asimplemented under the respective FMPs, are
likely to jeopardize the continued existence of listed species in the areas affected by the fisheries (i.e., the
action areas) or are likely to destroy or adversely modify critical habitat of such species.

The opinion is based on an evaluation of the direct and indirect effects of the actions on listed species or
critical habitat, together with the effects of other activities that are interrelated or interdependent with
that action. These effects are considered in the context of an Environmental Baseline and Cumulative
Effects. The Environmental Baseline includes (1) the past and present impacts of all Federal, State,
Tribal, or private actions and other human activities in the action area, (2) the anticipated impacts of all
proposed Federal projectsin the action areas that have already undergone section 7 consultation, and (3)
the impact of State or private actions which are contemporaneous with the consultation in process (50
CFR 402.02). Cumulative Effects are those effects of future State or private activities, not involving
Federal activities, that are reasonably certain to occur within the action area of these groundfish fisheries
(50 CFR 402.02).*

11 Consultation History

For the actions assessed in this document, the action agency is NMFS Office of Sustainable Fisheries
(OSF). For the protected species considered in this document, the consulting agency is NMFS Office of
Protected Resources (OPR). While the consultation isinternal to NMFS, this opinion represents the
views of the consulting agency, OPR. NMFS has conducted multiple internal section 7 consultations on
the BSAI and GOA groundfish fisheries (Table 1.1). With respect to this opinion, the most recent and
relevant consultations are:

1 January 26, 1996 hiological opinions on the FMPs for the BSAI Groundfish Fishery and the
GOA Groundfish Fishery, the proposed 1996 TAC Specifications and their effects on Steller Sea
Lions. These opinions concluded that the BSAI and GOA FMPs, fisheries, and harvests under
the proposed 1996 TAC specifications were not likely to jeopardize the continued existence of

% The term “cumulative effects’ is defined explicitly by the regulations implementing the ESA. That definition will be
used throughout this document. However, in the context of management of the BSAI and GOA groundfish fisheries, the term
“cumulative effects’ has been used with a number of other meanings, including 1) long-term effects of asingle fishery over time,
2) concurrent or combined effects of multiple fisheries at the same time (annual or longer time period) or in the same area, and 3)
combined effects of fisheries and other human activities on any temporal or spatial scale. Each of these meanings will be
addressed in the effects section, unless the issue under consideration falls within the ESA definition of cumulative effects.
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Steller sealions or to result in the destruction or adverse modification of their critical habitat.
With respect to these opinions, the agency also concluded that the reasons for the decline of
Steller sealion populations and the possible role of the fisheries in the decline remain poorly
understood.

December 3, 1998 biological opinion on authorization of the BSAI Atka mackerel fishery, BSAI
pollock fishery, and GOA pollock fishery under their respective FMPs for the period from 1999
to 2002. The opinion concluded that the Atka mackerel fishery was not likely to jeopardize the
western population of Steller sealion or adversely modify its critical habitat, but that the pollock
fisheries were likely to cause jeopardy and adverse modification. These conclusions and the
reasonable and prudent alternatives (RPAS) developed for the pollock fisheries were challenged
in court; the conclusions were upheld, but the RPAs were found arbitrary and capricious for lack
of sufficient information. The court ordered preparation of revised final reasonable and prudent
alternatives (RFRPAS), which were issued by NMFS on October 15, 1999 and were implemented
for the 2000 fisheries.

December 22, 1998 biological opinion on authorization of the BSAI and GOA groundfish
fisheries based on TAC specifications recommended by the Council for 1999. The opinion
concluded that based on the 1999 TAC specifications, the groundfish fisheries were not likely to
cause jeopardy or adverse modification for listed species or their critical habitat. The opinion
was also challenged in court and subsequently found to be arbitrary and capricious for failing to
include a sufficiently comprehensive analysis of the groundfish fisheries and their individual,
combined, and cumulative effects. Based on this finding, the court determined that NMFS was
out of compliance with the ESA (GreenPeace v. National Marine Fisheries Service, 80 F. Supp.
2d 1137 (WD. Wash. 2000).

December 23, 1999 biological opinion on authorization of the BSAI and GOA groundfish
fisheries based on TAC specifications recommended by the Council for 2000, and on
authorization of the fisheries based on statutes, regulations, and management measures to
implement the American Fisheries Act of 1998 (AFA). The opinion concluded that based on the
2000 TAC specifications and implementation of the AFA, the groundfish fisheries would not
cause jeopardy or adverse modification for listed species or their critical habitat. The opinion
has not been challenged in court, but was similar in scope to the December 22, 1998 opinion and
therefore may not provide the comprehensive analysis of the BSAI and GOA groundfish fisheries
required by the court.
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2 DESCRIPTION OF THE PROPOSED ACTIONS

NMFS Office of Sustainable Fisheries (OSF), under the authority of the MSA, proposes to (1) authorize
groundfish fisheries in the BSAI under the FMP for the BSAI Groundfish, and (2) authorize groundfish
fisheriesin the GOA under the FMP for Groundfish of the GOA. Asstated in section 1, thisopinionis
comprehensive, including not only the fisheries covered under the FMPs, but an investigation of the
overall management framework to determine if the framework contains the necessary conservation and
management measures to ensure the protection of listed species and critical habitat.

The purpose of this chapter isto provide an overview of the MSA and the two FMPs for Alaska
groundfish fisheries. The state and federal management agencies, the North Pacific Fishery Management
Council (Council), and the fishery management process are described briefly. Then the annual
management cycle is described, consisting of four main elements: stock assessment, setting the total
allowable catch (TAC), implementation of the fisheries, and monitoring the catch and its effects.

2.1 Overview of the M SA

The MSA, passed in 1976, isthe primary U.S. law dealing with the conservation and management of
marine fisheries resources and fishing activities in Federal waters (those waters extending seaward from
the edge of coastal state watersto the 200-mile limit). This area became known as the Exclusive
Economic Zone (EEZ) in 1983.

The MSA created eight regional fishery management councils that are primarily charged with preparing
fishery management plans and plan amendments that establish, once approved and implemented by
NMFS, conservation and management programs for marine fisheries resourcesin the EEZ. The process
for developing and implementing FMPs is described in 2.3.5.

To date, the councils have prepared, and NMFS has approved and implemented, 39 FMPs, some now
with numerous amendments. These FMPs not only must comply with the MSA, but with the
requirements of other Federal laws, such as NEPA, the Marine Mammal Protection Act (MMPA), the
Regulatory Flexibility Act (RFA), and the ESA. The MSA contains provisions for taking into account
the requirements of other laws, as well as the protection of marine ecosystems and the environment, some
of which are contained in the definitions of “optimum yield” (OY) and “conservation and

Mmanagement”:

“The term “optimum”, with respect to the yield from a fishery, means the amount of fish which—
(A) will provide the greatest overall benefit to the Nation, particularly with respect to

food production and recreational opportunities, and taking into account the protection of
marine ecosystems,

(B) is prescribed as such on the basis of the maximum sustainable yield from the fishery,
as reduced by any relevant economic, social, or ecological factor; and

(C) in the case of an overfished fishery, provides for rebuilding to alevel consistent with
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producing the maximum sustainable yield of such fishery” (16 U.S.C. § 1802(3)(28))
(emphasis added).

The term “ conservation and management” refersto all of the rules, regulations, conditions,
methods, and other measures (A) which are required to rebuild, restore, or maintain, and which
are useful in rebuilding, restoring, or maintaining, any fishery resources and the marine
environment; and (B) which are designed to assure that—

(i) asupply of food and other products may be taken, and that recreational benefits may
be obtained, on a continuing basis;

(ii) irreversible or long-term adverse effects on fishery resources and the marine
environment are avoided; and

(iii) there will be amultiplicity of options available with respect to future uses of these
resources’ (16 U.S.C. 8 1802(3)(5)) (emphasis added).

Section 301(a) of the MSA sets forth national standards for conservation and management with which
FMPs and regulations must be consistent. In addition, NMFS established 10 National Standard
Guidelinesto assist in the development and review of FMPs, amendments, and regul ations prepared by
the Councils and the Secretary (50 CFR 600 Subpart D). The National Standards are as follows.

Sandard 1. Conservation and management measures shall prevent overfishing while achieving, on a
continuing basis, the OY from each fishery for the U.S. fishing industry.

Sandard 2. Conservation and management measures shall be based on the best available scientific
information available.

Sandard 3. To the extent practicable, an individual stock of fish shall be managed as a unit
throughout its range, and interrelated stocks of fish shall be managed as a unit or in close
coordination.

Sandard 4. Conservation and management measures shall not discriminate between residents of
different states. If it becomes necessary to allocate or assign fishing privileges among
various U.S. fishermen, such allocation shall be: (1) fair and equitable to all such
fishermen; (2) reasonably cal culated to promote conservation; and (3) carried out in such
manner that no particular individual, corporation, or other entity acquires an excessive
share of such privileges.

Sandard 5. Conservation and management measures shall, where practicable, consider efficiency in
the utilization of fishery resources; except that no such measure shall have economic
allocation as its sole purpose.

Sandard 6. Conservation and management measures shall take into account and allow for variations
among, and contingenciesin, fisheries, fishery resources, and catches.

Sandard 7. Conservation and management measures shall, where practicable, minimize costs and
avoid unnecessary duplication.
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Sandard 8. Conservation and management measures shall, consistent with the conservation
requirements of the Magnuson-Stevens Act (including the prevention of overfishing and
rebuilding of overfished stocks), taken into account the importance of fishery resources
to fishing communitiesin order to: (1) provide for the sustained participation of such
communities; and (2) to the extent practicable, minimize adverse economic impacts on
such communities.

Sandard 9. Conservation and management measures shall, to the extent practicable: (1) minimize
bycatch; and (2) to the extent bycatch cannot be avoided, minimize the mortality of such
bycatch.

Sandard 10.  Conservation and management measures shall, to the extent practicable, promote the
safety of human life at sea.

22 The FMPs

For Alaska groundfish fisheries, the North Pacific Council developed, and NMFS has implemented, two
FMPs: one for groundfish fisheries in the BSAI area, and the other for the GOA area. The FMPs are the
overall guiding and planning documents for management of the groundfish fisheriesin all their aspects.
They establish economic, social and biological goals that are consistent with the MSA and other laws and
include specific management approaches for achieving these goals. In addition to other measures, the
FMPs contain conservation and management measures designed to minimize the impacts of the fisheries
on listed species and their critical habitat. These measures are detailed later in this chapter, along with
other pertinent elements of the FMPs.

The BSAI FMP was approved by the Secretary of Commerce on October 27, 1979, and implemented by
regulations published on December 31, 1981 (46 FR 63295, corrected January 28, 1982, 47 FR 4083).
The GOA Groundfish FMP was approved by the Secretary on February 24, 1978, and implemented by
regulations published on November 14, 1978 (44 FR 52709). A brief overview of the contents of the
BSAI and GOA FMPsis provided in Appendix 1. Amendments to the plans are listed and briefly
described in Tables 2.1 (BSAI FMP) and 2.2 (GOA FMP).

23 Overview of Management Agencies, the Council, and the Fishery M anagement Process

The principal management agencies for the BSAI and GOA groundfish fisheriesinclude NMFS, the U.S.
Coast Guard, the Alaska Department of Fish and Game (ADFG), and the Alaska Board of Fisheries.
Additional information will be provided in the description of the annual fisheries cycle later in this
section.

231 NMFS

The Alaska groundfish fisheries are managed under the authority of the Secretary of Commerce, who
delegates that authority through the Under Secretary and Administrator of NOAA to the Assistant
Administrator for Fisheries (that is, NMFS) and to the NMFS Regional Administrator, Alaska Region.
The Secretary may rescind this delegation at any time or for any management decison. NMFSis
responsible for the day-to-day management of the fisheries. The agency cooperates with the Council to
develop fishery policies, conducts rulemaking to implement FMP or regulatory amendments, conducts
analyses on the effects of the fisheries on the human environment, monitors the fisheries, and enforces
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the rules and regul ations implemented under the MSA and other applicable law.

NMFS also conducts research programs required to support the fisheries. For the Alaska groundfish
fisheries, research activities are conducted primarily by the Alaska Fisheries Science Center (AFSC).
Groundfish stocks in the BSAI and GOA are surveyed by the Resource Assessment and Conservation
Engineering (RACE) Division, stock assessment is conducted by the Resource Ecology and Fisheries
Management (REFM) Division, and research on marine mammals (including listed large cetaceans and
Steller sealions) is conducted by the National Marine Mammal Laboratory (NMML), also adivision of
the AFSC.

NMFS is also the principal management agency responsible for the recovery of a number of listed or
protected speciesin the BSAI and GOA regions. Those species are described in chapter 4.0 below.

232 U.S Coast Guard

The U.S. Coast Guard provides services essential to the implementation of the fisheries, including
monitoring for safety and compliance with regulations, enforcement of such regulations, and field
assistance with research. The Coast Guard designates a non-voting representative to the Council to act as
an enforcement advisor, ensuring that conservation and management measures reflect the practical
realities of enforcement in the region. That member also advises Council members of the safety impacts
of proposed conservation and management measures.

The U.S. Coast Guard enforces compliance with fishery regulations and supports NOAA management
objectives. Using airborne and at-sea assets, the Coast Guard

. Prevents encroachment by foreign fishing vessels on the EEZ;

. Ensures compliance by U.S. fishermen with domestic living marine resource laws and
regulations within the EEZ,;

. Enforces regulations implemented under laws such as the Marine Mammal Protection
Act and Endangered Species Act and protects threatened marine resources, and;

. Ensures compliance with international agreements for the management of living marine

resources on the high seas.

The Coast Guard also provides enforcement policy guidance to domestic lawmakers and regulators, and
to U.S. representatives in the international arena, ensuring national and international policy objectives are
achievable and enforceable.

2.3.3 Stateof Alaska

Since the MSA was passed in 1976, fisheries off Alaska have been managed by a combination of state
and federal agencies. Article VIII of the state constitution directs the Alaska legislature and executive
branch to manage state fisheriesin such away as to achieve maximum benefit to its people and
management of renewable resources on a sustained yield basis. The Alaska Department of Fish and
Game (ADFG) isthe primary state fisheries management agency. ADFG a so manages some groundfish
fisheries (especialy cod) in state waters and lingcod and black rockfish fisheries throughout state waters
and the EEZ. The agency is generally responsible for management of fisheries for salmon, herring,
crabs, and other invertebrates. The agency monitors state fisheries, conducts fisheries research, assesses
stock condition, and determines appropriate harvest levels. The agency also has in-season emergency
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authority to open and close fisheries. The Commercial Fisheries Entry Commission is a second state
agency that has authority to establish moratoria or limited-entry systems for state-managed fisheries. The
Alaska State Legidature created the Alaska Board of Fisheries to provide public access to the fishery
management process and to give direction to ADFG. The Board of Fisheriesisresponsible for
developing state fishery management plans, making allocative decisions, and promulgating regulations.
State fisheries will be considered below in the chapters on the Environmental Baseline (section 5) and
Cumulative Effects (section 7).

2.34 North Pacific Fishery Management Council

The Council, which is composed of 11 voting members, serves six main functions (16 U.S.C. 1852 §
302(h)(1-6)):

D prepares and submits FMPs for each fishery that requires conservation and management,
aswell as amendments to each plan;

2 prepares comments on certain applications for foreign fishing and on FMPs or
amendments prepared by the Secretary [of Commerce];

3 conducts public hearings to allow public participation in the management process;

4 submits to the Secretary reports that it deems necessary or that were requested by the
Secretary;

5) for each fishery, reviews on a continuing basis the assessments and specifications
necessary to achieve optimum yield from, the capacity and extent to which United States
fish processors will process United States harvested fish from, and the total allowable
level of foreign fishing in, each fishery; and

(6) conducts any other activities required by the MSA or necessary and appropriate to the
foregoing functions.

In addition to the main Council body, the Council maintains four committees and panels. The Advisory
Panel consists primarily of representatives of the fishing industry and is intended to advise the Council
on any matters pertaining to the FMPs and amendments. The Scientific and Statistical Committee
consists of appointed scientists and is intended to assist in the devel opment, collection, and evaluation of
statistical, biological, economic, social, and other scientific information necessary for development and
amendment of FMPs. The two remaining committees are Plan Teams for the BSAIl and GOA groundfish
fisheries. These teams review stock assessment methods and results, and make recommendations on
harvest levelsto the Council based on the status and trends of each stock and its tolerance for fishery
removal.

2.3.5 Fishery Management Process

General regulations governing U.S. fisheries appear at 50 CFR Part 600, and regulations specifically
governing the groundfish fisheriesin the EEZ off Alaska appear at 50 CFR Part 679. The regulations
therein prescribe the existing regul atory framework for the federally managed groundfish fisheries off
Alaska. The following description of the management processis intended to be generic, illustrating the
process by which FMP amendments and regulatory amendments are developed. The setting of TACs
will be described below in the section on the annual cycle. The management processes for developing,
approving, and implementing FM P amendments and TAC-setting areillustrated in Figure 2.1.

FMPs, amendments to FMPs, and regulatory amendments are devel oped by the Council, submitted to the
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Secretary of Commerce (Secretary) for review, and, if approved or partially approved, implemented by
federal regulations. Once approved, the regulations are put into effect and NMFS has responsibility for
day-to-day management of the fisheries. Enforcement of the regulationsis carried out jointly by NMFS
and the U.S. Coast Guard. Disapproved and partially approved FMPs and FM P amendments are returned
by NMFS to the Council with an explanation of the reasons for disapproval. The Council may then
decide whether to revise and resubmit the FMP/amendment. If the Council fails to develop a necessary
FMP/amendment, or fails to revise an FM P/amendment following Secretarial disapproval or partial
approval within areasonable period of time, the Secretary may develop a Secretarial FM P/amendment.
Secretarial authority to approve, disapprove or partially approveis set out in Section 304(a)(3) of the
Magnuson-Stevens Act.

Amendments to FMPs may be necessitated by a variety of events including new or triggered statutory
requirements, operational need, or changesin the fisheries. In addition, the Council annually solicits
FMP and regulatory amendment proposals from the public. These proposals are then reviewed, and
gualitatively ranked in terms of analytical difficulty and priority for consideration. If aproposal is
selected for consideration, then the next step is the preparation of aninitial analysis of the proposal.
These analyses serve at least three functions. First, they fulfill requirements under certain statutes and
executive orders. Second, they provide opportunity for interested or affected members of the public to
bring information to the Council’ s attention regarding the proposed and alternative actions. And third,
they help the Council to contrast and compare the potential effects of alternative actions to their stated
policy goals and objectives, and make a well-reasoned decision on which amendment proposal to
recommend to the Secretary.

Additional analytical requirements include environmental assessments or environmental impact
statements as required by NEPA; a Regulatory Impact Review (RIR) under Executive Order 12866; a
Regulatory Flexibility Act (RFA) review; an assessment of potential impacts on marine mammals under
the Marine Mammal Protection Act; areview of effects on essential fish habitat under the MSA; areview
of effects on the state’'s coastal zone management program (under the Coastal Zone Management Act); an
assessment under the Paperwork Reduction Act; and possibly a federalism impact statement under
Executive Order 13132.

The next step for the Council isto review adraft summary of theinitial analysis to determine whether it
should be released for public review and comment. In making this decision, the Council relies on the
advice it receives from its Advisory Panel and Scientific and Statistical Committee. The Council
decision at this point may be to release the initial draft analysisfor formal public review asit is, instruct
staff to make certain minor revisions to it before releasing it, or request major revisionsto it and another
Council review beforereleasing it. Or the Council may decide to suspend further action on the analysis,
which would stop further development of the proposal, at least temporarily. If the Council decidesto
release theinitial draft analysisfor public review, the comment period normally is scheduled to begin at
least four weeks before the next action by the Council on the proposal.

After aperiod of public review, the next action by the Council on a management proposal isto decide on
its preferred alternative. The Council’s choice of a preferred alternative (other than the “no action”
alternative) frequently is referred to as the final action of the Council to adopt an FMP or FM P/regulatory
amendment for recommendation to the Secretary.

Once the Council has determined its final recommendation, the recommendation is transmitted to the
Secretary of Commerce. The principal documents that are submitted include (&) the proposed FMP text
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or text changes in the case of an FMP amendment, (b) the draft analysis of potential environmental and
socioeconomic impacts of the preferred aternative and other alternatives considered by the Council, and
(c) proposed regulations that would implement the action, if it is approved. The document with the
proposed implementing regulations is a draft Federal Register notice of proposed rule making.

After receipt of the official FMP/amendment review package, the Secretary must immediately commence
review of the package to determine whether the proposed FMP or FMP amendment is consistent with
MSA, including the national standards, and other applicable law and must immediately publish a notice
of availability in the Federal Register to start the period of public review. Within 30 days after the public
comment period, the Secretary must approve, disapprove or partially approve the FMP amendment by
written notice to the Council. If Secretarial action is not taken within the required time period, then the
FMP amendment takes effect as if it were fully approved.

Thus, the MSA vests the Councils with the primary role of developing management measures. Therole
of the Secretary (normally NMFS, on behalf of the Secretary) is usually limited to approval, disapproval,
or partial approval of a Council recommendation. Sec. 304(a)(3) statesthat if an FMP or FMP
amendment is disapproved or partially approved, the written notice to the Council must specify the
applicable law with which the FM P/amendment is inconsistent, the nature of the inconsistency, and
recommendations for correcting the inconsistency.

When the Council recommends regulations to implement an FMP or amendment, the Secretary reviews
them to determine their consistency with the underlying FMP. If NMFS determines that the proposed
regulatory amendment is consistent, then it is published in the Federal Register, but if the determination
is negative, again, NMFS must notify the Council in writing specifying the inconsistencies and providing
recommendations for revision that would make the proposed regulation consistent. An approved FMP,
FMP amendment or regulatory amendment is implemented by publication of anotice of approval or a
final rulein the Federal Register. The rule normally is not effective for an additional 30 days after itis
published as required under the Administrative Procedures Act.

24 Annual Fisheries Cycle

The annual fisheries management cycle consists of activities that can be grouped into four main
functions: (1) stock assessment, (2) setting the total allowable catch (TAC) levels, (3) implementation of
the fisheries, and (4) monitoring the catch and fisheries effects. The activities that comprise these four
steps areillustrated in Figure 2.1.

241 Stock assessment
24.1.1 Target speciesand stocks

In the BSAI region, finfish and invertebrates are grouped into five categories. target, prohibited,
other, forage fish, and nonspecified (BSAI FMP Annex V1, p. 402; Table 2.3 here). In 1999 and
2000, TACs were determined for the BSAI species or species groups listed in Table 2.4. Inthe
GOA region, finfish and invertebrates are also grouped into five categories: target, prohibited
domestic, prohibited foreign, other, and forage fish (GOA FMP Table 3.1, p. 12; Table 2.5 here).
In 1999 and 2000, TACs were determined for the GOA species or species groups listed in Table
2.6. Species, species groups, and management units targeted under the BSAI and GOA FMPs are
asfollows.
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10

11
12

13

14

15

16

Stock

M anagement units

Arrowtooth flounder

Atka mackerel
Deep-water flatfish

Demersal shelf
rockfish

Flathead sole
Greenland turbot

Northern rockfish

Northern/sharpchin
rockfish

Other flatfish

Other red rockfish

Other rockfish

Other slope rockfish

Managed as asingle unit in the GOA. With Kamchatka
flounder, managed as a single unit in the BSAI.

Managed as separate units in the BSAI and in the GOA.

In the GOA, managed as a complex of three species,
including Dover sole, Greenland turbot, and deep-sea sole.

In the GOA, managed as a complex of seven species,
including canary, China, copper, quillback, rosethorn, tiger,
and yelloweye rockfish.

Managed as asingle unit in the GOA. With Bering flounder,
managed as asingle unit in the BSAI.

Managed as asingle unit in the BSAI, and included in the
deep-water complex in the GOA.

Managed as asingle unit in the GOA, included in the “ other
red rockfish” complex in the Bering Sea, and included in the
northern/sharpchin complex in the Aleutian Islands.

Managed as a two-species complex in the Aleutian Islands.

In the Bering Sea, managed as a complex of sixteen species,
including Alaska plaice, Arctic flounder, butter sole,
Californiatonguefish, C-O sole, curlfin sole, deepsea sole,
Dover sole, English sole, hybrid sole, longhead dab, Pacific
sanddab, petrale sole, rex sole, roughscale sole, sand sole,
slender sole, and starry flounder.

In the Bering Sea, managed as a complex of four species,
including northern, rougheye, sharpchin, and shortraker
rockfish.

In the Bering Sea and Aleutian Islands, managed as separate
complexes of at least 33 species, including aurora, black,
blackgill, blue, bocaccio, brown, canary, chameleon,
chilipepper, copper, dark blotched, dark dusky, gray,
greenstriped, harlequin, pink rose, pygmy, red banded,
redstripe, rosethorn, rosy, silvergrey, splitnose, stripetail,
tiger, vermilion, widow, yelloweye, yellowmouth, yellowtail,
broad banded thornyhead, longspine thornyhead, and
shortspine thornyhead rockfishes.

In the GOA, managed as a complex consisting of 17 species,
including aurora, blackgill, bocaccio, chilipepper,
darkblotched, greenstriped, harlequin, pygmy, redbanded,
redstripe, sharpchin, shortbelly, silvergrey, splitnose,
stripetail, vermilion, and yellowmouth rockfish.
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10

11

12
13

14
15

16

17

18

19
20
21
22
23
24
25

Stock

Management units

Other species

Pacific cod
Pacific ocean perch

Pelagic shelf
rockfish

Black and blue
rockfish

Pollock

Rex sole
Rock sole
Sablefish

Shallow-water
flatfish

Shortraker/rougheye
rockfish

Squid
Thornyhead rockfish

Yellowfin sole

In the BSAI, managed as a complex of at least 44 species,
including multiple species of sculpins, sharks, skates and
octopus. Inthe GOA, managed as a complex of at least 30
species, including multiple species of sharks, skates, sculpins,
octopus, and squids.

Managed as separate units in the BSAI and GOA.

Managed as five units, including Bering Sea, Aleutian
Islands, western GOA, central GOA, and eastern GOA.

In the GOA, managed under Amendment 46 to FMP and
includes dusky, yellowtail, and widow rockfish.

In the GOA, managed as multiple area specific units

Managed as five units, including eastern Bering Sea, Aleutian
Islands, Aleutian Basin/Bogoslof 1sland, western/central
GOA, and eastern GOA.

Managed as a unit in the GOA; included in “other rockfish”
inthe BSAI.

Managed as asingle unit in the BSAI; included in the
shallow-water complex in the GOA.

Managed as separate unitsin the Bering Sea, Aleutian
Islands, and GOA.

In the GOA, managed as a complex consisting of 15 species,
including Alaska plaice, butter sole, C-O sole, curlfin sole,
English sole, hybrid sole, longhead dab, pacific sanddab,
petrale sole, rock sole, roughscal e sole, sand sole, slender
sole, starry flounder, and yellowfin sole.

In the Aleutian Islands and GOA, managed as separate two-
species complexes.

Managed as a single unit in the BSAI; consists of multiple
Species.

Managed as asingle unit in the GOA; included in the “ other
rockfish” complex in the BSAI; consists of multiple species.

Managed as asingle unit in the BSAI, and included in the
shallow-water complex in the GOA.

These stocks, their status, and the fisheries on each stock are described in detail in the 2000
Stock Assessment and Fishery Evaluation reports for the BSAI and GOA groundfish fisheries.

Synopses of those descriptions are included herein Appendix 2.

2.4.1.2 Stock surveys
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Stock assessment consists of two main functions, 1) determining the status (a measure of
population size and trend) of the stock and 2) evaluating its tolerance to fishing. Stock surveys,
along with the fishery observer program and catch statistics, are essential for assessment of the
stocks fished under the BSAI and GOA FMPs. In general, these surveys involve deployment of
standardized sampling gear according to consistent protocols to catch or measure fish abundance
or biomass at a particular location. Estimates of overall fish abundance or biomass are then
based on average catch rates per sampled location multiplied by the size of the total area. The
results can be expressed as an index or estimate of abundance or biomass. Results from single
surveys may be used separately to generate such indices/estimates, or results from multiple
surveys may be combined.

Three types of surveys are conducted, including bottom trawl for shellfish and bottom fishes,
hydroacoustic or echo integration-traw! (EIT) for the dominant semi-pelagic fishes, and longline
for bottom fishes (e.g., sablefish) of the deeper waters of the continental shelf and slope.
Summer bottom trawl surveys of the eastern Bering Sea have been conducted annually since
1972, with the current standardized time series beginning in 1979. These surveysfollow a
systematic grid of sampling stations. Triennial summer bottom trawl surveys for the Aleutian
Islands and the GOA began in 1980 and 1984, respectively. These triennial surveys are based on
area and depth-stratified random sampling among a set of predetermined stations. Annual
winter EIT surveys wereinitiated in 1981 to study abundance of spawning pollock in Shelikof
Strait, and in 1988 to study pollock abundance in the vicinity of Bogoslof Island. Summer
longline surveys were initiated by Japanese scientists in 1979 to assess sablefish abundance over
the upper continental slope in the GOA. These surveys are now conducted by U.S. scientists,
and have been extended to the Aleutian Islands and the eastern Bering Sea slope, where they are
conducted in alternate years. New surveys may be added to the existing survey schedule as
follows.

(1) Summer bottom trawl surveys will continue in the eastern Bering Sea.

2 Summer bottom trawl surveys will be conducted biennialy (rather than
triennially) in the GOA and Aleutian Islands.

(©)] Summer EIT surveys may beinitiated on an alternate year basis in the GOA and
eastern Bering Sea.

(4) Summer longline surveys will continue for estimation of sablefish abundance.

5) Winter EIT surveyswill continue in the Bogoslof and Shelikof areas on an
annual basis.

(6) Winter EIT surveys may be instituted to determine abundance of pollock in sea
lion critical habitat.

@) Based on results of a bottom trawl slope survey this summer (2000), biennial
slope surveys may beinitiated in the eastern Bering Sea.

As noted above, surveys are conducted to assess the abundance or biomass of stocks. In addition,
they also provide important information on age and sex composition, recruitment of young fish to
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the fished stock, length and weight at age, reproductive status or condition, food habits, and other
pertinent biological characteristics. Assessment of each of these parameters may be affected by
sampling variability, measurement error, or systematic bias. Considerable effort isdirected at
minimizing measurement error and bias, but sampling variability may still occur and must be
evaluated and reported to provide an indication of the confidence with which final parameter
estimates may be used. Table 2.7 provides an indication of the sampling variability observed for
each assessed stock. The error is expressed as the coefficient of variation (CV) whichis equal to
((standard error/estimate)* 100). For example, the CV for pollock in the eastern Bering Seais
23%. ThisCV indicatesthat if the surveys were conducted repeatedly under the same
conditions, 68% of thetime (i.e., = 1 standard error) the new estimates would fall within the
interval from current estimate minus 23% to the current estimate plus 23%. If this estimation
procedure is unbiased, then 68% of the time thisinterval also would be expected to enclose the
true value for pollock in the area assessed.

2.4.1.3 Stock modeling

The second major process in stock assessment is modeling of each stock to further describe its
status and investigate its tolerance to fishing. The information required for modeling comes from
the stock surveys, from the fisheries themselves, and from other studies. For a given target stock,
the objective of modeling isto 1) estimate the state of the population by creating a simulated
population that is most consistent with the data on the wild population, and 2) estimate the
tolerance of the wild population to fishing based on the characteristics of the simulated
population.

Three types of models or modeling approaches are used for the stocks fished under the BSAI and
GOA FMPs (Table 2.7): stock synthesis, AD model builder, and stock index. In general, these
models include a range of elements from simple numerical or accounting procedures to complex
mathematical functions. The nature and blend of these elements depends, in part, on the
information that is available and the preferences of the scientist(s) modeling the stock.
Nonetheless, all have the same general purpose of describing the wild stock and evaluating its
tolerance to fishing.

The stock synthesis approach has been the primary modeling tool for the past decade. The
approach was devel oped by Methot (1990) to conduct an age- or length-structured analysis using
life history, catch, survey, and other information, as well as the level of uncertainty in such
information. Given aset of values for the model parameters (e.g., annual fishing mortality rates
and recruitment), a simulated stock is created and subjected to simulated fisheries and surveys
for comparison with the real catch and survey data. The degree of similarity between the
simulated data and the real dataisreferred to as the “goodness of fit,” which is expressed in
terms of a“likelihood.” The likelihood is then assessed as the probability of the data given the
model parameters. The best simulated population (i.e., the one in most agreement with the data)
isfound by adjusting the model parameters of the simulated population until the likelihood
expression is maximized (accomplished using a computer “optimization” routine). The stock
assessment authors then complete their assessment by weighing and considering the best
simulated population, along with other reasonable or possible model outcomes.

For evaluation of some stocks, the stock synthesis approach is being replaced or supplemented by
analyses using the AD Model Builder (Fournier 1998). AD Model Builder is essentialy a set of
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pre-programmed computer subroutines that enable faster and more reliable estimation of various
parameters used in stock assessment modeling and which also enable efficient calculation of the
probabilities of aternative parameter values. The equations representing population dynamics
and statistical likelihood in models devel oped under AD Model Builder can take exactly the
same form as those in the stock synthesis approach or they can take different forms, thereby
enabling exploration of alternative modeling assumptions. In effect, AD Model Builder expands
the capabilities of the stock assessment modeling efforts.

“Stock index modeling” encompasses a variety of assessment approaches that are used to
describe the wild population and its tolerance for fishing when the available data are too limited
to conduct afull age- or length-based assessment. They are frequently based on indices of the
population derived from survey estimates alone.

Where the data allow, the general modeling approach isto create a simulated population of a
particular size (number) and age/sex composition. That is, the model is based on year-classes or
cohorts. A new cohort enters the model population in each year of the simulation. The
numerical abundance of a cohort at the age where it first enters the model populationisa
parameter estimated by the model. Thisis sometimes referred to as “recruitment” to the model
population, which may occur at a different age than recruitment to the surveyed population or
recruitment to the fished population. For example, for a particular stock the model population
might begin at age 1, even though fish in that stock are seldom detected by the survey before age
2 or caught in the fishery before age 3. After the age of recruitment to the model, each cohort
decays over time due to natural mortality and fishing mortality (when appropriate). Asa cohort
ages over time in the model, the average length, weight, maturity, and selectivity of fish in the
cohort are assumed to vary in predictable fashion. Inthe wild, these functions may vary
unpredictably under a number of influences, including density-independent factors (e.g.,
environmental conditions) or density-dependent factors (e.g., stock size). In modeling, however,
these functions are generally treated as fixed or constant parameters. The processes of growth,
maturation, reproduction, natural mortality, fishing mortality, and recruitment are described in
further detail below.

Growth

Individualsin a cohort grow over time. Information on physical size and growth is
important because the replicate and wild populations consist of numbers of individuals,
but harvests are measured in terms of biomass. Thus, growth information is necessary to
convert numbers available to biomass available. Growth is assessed using samples taken
during surveys and from the fisheries catch. The estimated relations may include length
as afunction of age, weight as a function of age, or weight as a function of length. Age
is estimated using the ear bones (otoliths), which exhibit annual growth layers or rings.
Weight at age and numbers at age are necessary to determine overall biomass. Weight
also appears to be an important determinant of fecundity (number of viable eggs
produced by afemale).

Maturation

Maturation is an expression of the reproductive capacity of anindividual. While
individuals are generally described as “immature” or “mature” (i.e., fully one or the
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other), maturation may involve physiological and behavioral changes that are not abrupt
but transition over a period of time. For example, young females in the process of
maturing may be able to produce eggs, but those eggs may not be as viable as the eggs of
an older female. Maturation is expressed most often as a function of age but, weight may
also be an important determinant of the maturation process. Maturity is assessed using
samples taken during surveys and from the fisheries catch. Maturation of all individuals
in a cohort may occur over asingle year or over a period of several years.

Reproduction

Asfemales mature they begin to produce eggs. The number and viability of afemale’s
eggs determine the contribution of that female to the new cohort. However, the size of
the cohort at recruitment age is aso a function of environmental (e.g., currents,
temperature) and ecological (e.g, predators, prey) factors that determine growth and
survival from fertilization to recruitment. Depending on the method used for modeling
recruitment, reproductive functions may or may not be essential or important for the
modeling effort. For example, if recruitment is modeled as a density-independent
random variable based on estimates of past recruitment, then reproduction by adult
females need not be included explicitly in the model.

Natural mortality

Natural mortality refers to the instantaneous rate of decline of a population or cohort due
to natural causes such as disease or predation. The rate of decline may vary as afunction
of age, but for most fish populations harvested in the BSAI and GOA groundfish
fisheries, natural mortality is generally treated as constant for cohorts at or above the age
of recruitment to the fishery. In most age- or length-structured stock assessments the
natural mortality rate is assumed to be known from previous studies, although
occasionally it is estimated within the stock assessment model itself. For fish
populations, natural mortality is most often expressed as M in the function

N,

b

= NO * e_(M + F
where N, and N, represent numbers at time 0 and time 1.
Fishing mortality

F in the above equation, is the instantaneous rate of decline of a population or cohort due
to fishing. Age- or length-structured stock assessment model s estimate annual fishing
mortality rates for each year in atime series as parameters of the model.

Recruitment

Recruitment is the process by which fish enter some portion of the population, such as
the portion available to the fishery. The process may be defined in terms of the age or
size of the fish, which are usualy closely related. The numbers or biomass of fish
recruited to the fishery in agiven year is determined by the quantity and quality of
reproductive output by mature fish, plus factors that affect the growth and survival of
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individuals from fertilized egg up to recruitment. Defining the age of recruitment to the
model population is largely a matter of convenience and may be governed by such
considerations as the youngest age observed in the survey or the youngest age above
which natural mortality can reasonably be viewed as constant. Above the age of
recruitment to the model population, most stock assessment models treat fishery
selectivity as a continuous function of age or size, making designation of “the” age of
recruitment to the fishery a somewhat tenuous exercise.

The modeling of recruitment is a crucial component of population models used for
fishery evaluation and projection. The population models used for these fished stocks
are “closed” in the sense that they do not include immigration or emigration in or out of
the population (except for the possibility that recruitment to the model population could
potentially include an immigration component). Therefore, as cohorts are stepped
through time (years) they can only diminish in numbers due to natural or fishing
mortality. Interms of numbers, the stock or population is replenished only through the
addition (recruitment) a new cohort each year.

Recruitment can be incorporated into fisheries modelsin a variety of ways, two of which
will be described here. First, recruitment can be modeled as a function of the
reproductive stock (based on either numbers or biomass) (Fig. 2.2). The shape of an
assumed or demonstrated stock-recruitment function isacrucial consideration in
modeling recruitment. Importantly, among all the stocks fished under the BSAI and
GOA FMPs, a stock-recruitment function has been characterized only for the pollock
stock of the eastern Bering Sea.

The second approach to modeling recruitment is to assume that it isindependent of stock
size (i.e., density independent). For BSAI and GOA groundfish, the assumption is that
while spawning biomass (used as a proxy for number of eggs produced) may be an
important determinant of subsequent year class strength when stock sizeislow,
spawning biomass in not an important determinant of subsequent year class strength at
stock sizestypically observed. Because stock-recruitment functions have not been
identified for the majority of stocks fished under the BSAI and GOA FMPs, recruitment
is modeled as a density-independent random variable based on past recruitment levels.

The significance of these processes in the model depends on the sensitivity of model
results to each function and the extent to which the real processes are appropriately and
accurately represented in the modeling process. Again, all of the above processes except
recruitment are incorporated into the models as fixed rates or schedules, some estimated
within the model and others estimated from separate studies. Recruitment isthe only
model processthat istreated stochastically. Uncertainty isincorporated into the model
for input data collected in the field (e.g., catch at age, age-length relation, survey
biomass).

242 Settingthe TAC
After the target stocks or stock complexes have been assessed and modeled, the next step in the process
is to determine the tolerance of each stock/stock complex to fisheries removal. The TAC for each

stock/stock complex is determined annually on the basis of that tolerance plus other considerations (e.g.,

November 30, 2000 Section 2 - Description of the Proposed Actions—Page 29



ﬁ-b-b-bhwwwwwﬁwwwwl\)l\)l\)l\)l\)l\)l\)l\)l\)l\)léHHHHHHHHH
WNPFPOWOWNO O WNPFPOOO~NOOUTRWNRPOOONOOUPRPRWNRPOOO~NOOUORARWNE

B bh DS D
oo ~N O Ol

social, economic, ecological).

2.4.2.1 Surplusproduction and MSY

Stock assessment is generally based on the assumption that the fished populations are closed.
Under this assumption, populations can increase in number only through recruitment and can
decrease in number only through mortality. That is, the populations are replenished numerically
only by the annual addition of a new cohort or year-class. In terms of biomass, the populations
change by additions due to recruitment and physical growth, and by losses due to natural and
fishing mortality.

The number of fish constituting the fished part of a population is determined, then, by the
combination of ongoing mortality of al cohorts and annual recruitment of a new cohort.
Mortality may result from natural causes (i.e., natural mortality), or may result from fishing (i.e.,
fishing mortality). Recruitment is determined by a number of factors, the roles of which may
vary considerably by (among other things) stock, area, and time. The factors that determine
recruitment are a matter of considerable debate and research. For example, the Fisheries-
Oceanography Coordinated Investigations (FOCI) program was instigated by the National
Oceanic and Atmospheric Administration (NOAA) in 1984 to investigate the factors determining
recruitment of pollock in the GOA.

For an unfished stock of a particular size, recruitment may occur at levels greater than necessary
to replace a stock (i.e., maintain the stock at that size). Such “excess’ is essential, for example,
for population growth. In adeterministic “single-species context”, this excess is considered a
surplus that can be removed by fishing without harm to the stock. The concept of surplus
recruitment isillustrated by the Ricker (1954) stock-recruitment relation in Figure 2.2. The
Ricker curve indicates a density-dependent relation between stock and recruitment where
recruitment varies as afunction of some measure of stock size (e.g., number or biomass). The
Ricker curve also suggests that recruitment reaches a peak at some stock level and then declines
with increasing stock size. The excess or surplus recruitment in this caseis represented by the
vertical difference between the stock-recruitment line and the replacement line. In the simplest
case, without random variability and where the fishable stock consists of a single age group, this
excess represents sustainable yield. At some stock size, the excess reaches a maximum, which is
the maximum sustainable yield. The BSAlI FMP (p. 16) defines the maximum sustainable yield
as an average over areasonable length of time of the largest catch which can be taken
continuously from a stock under current environmental conditions.

In the Ricker curve, recruitment reaches a peak and then declines. While the decline could
indicate changes in both reproduction of the stock and mortality of pre-recruits, Ricker (1954)
attributed it to compensatory mortality of pre-recruits through mechanisms such as predation and,
in particular, cannibalism. Thus, the number of young produced probably continues to increase
with increasing stock size, but fewer young survive to recruitment. The remainder are “lost” to
various forms of mortality.

24.2.2 MSY proxiesand Fy

In the absence of evidence for a clear stock-recruitment relation, the question is how to determine
what stock size and rate of removal will provide the maximum sustainable yield. Clark (1991)
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characterized this problem as a question of “how to choose afixed exploitation rate that will
provide ahigh yield at low risk, when the investigator has no knowledge of the yield curve or th
e spawner-recruit relationship of the stock.”

The GOA FMP (p. 3-4) and the BSAI FMP (p. 16) both state that “where sufficient scientific
data asto the biological characteristics of the stock do not exist or the period of exploitation or
investigation has not been long enough for adequate understanding of stock dynamics, the MSY
will be estimated from the best information available.” Regulations pertaining to optimum yield
(50 CFR § 600.310(c)(3)) recognize that aternativesto MSY may be required. The regulations
state the following:

When data are insufficient to estimate MSY directly, Councils should adopt other
measures of productive capacity that can serve as reasonable proxies for MSY,, to the
extent possible. Examplesinclude various reference points defined in terms of relative
spawning per recruit. For instance, the fishing mortality rate that reduces the long-term
average level of spawning per recruit to 30-40 percent of the long-term average that
would be expected in the absence of fishing may be areasonable proxy for the MSY
fishing mortality rate. The long-term average stock size obtained by fishing year after
year at thisrate under average recruitment may be a reasonable proxy for the MSY stock
size, and the long-term average catch so obtained may be a reasonable proxy for MSY .
The natural mortality rate may also be areasonable proxy for the MSY fishing mortality
rate. If areliable estimate of pristine stock size (i.e., the long-term average stock size
that would be expected in the absence of fishing) is available, a stock size approximately
40 percent of this value may be areasonable proxy for the MSY stock size, and the
product of this stock size and the natural mortality rate may be a reasonable proxy for
MSY.

Clark (1991) suggested that for groundfish with typical life history parameters, “yield will be at
least 75% of maximum sustainable yield so long as the spawning biomass is maintained in the
range of about 20-60% of the unfished level, regardless of the spawner-recruit relationship.” He
also suggested that “ relative spawning biomass in this range can be achieved by choosing a
fishing mortality rate that will reduce the spawning biomass per recruit to about 35% of the
unfished level.” (emphasisin original). The fishing mortality rate that will result in a spawning
biomass per recruit of about 35% of the unfished level isdenoted F4,. Clark’s (1991) results
were supported by areview of harvest levelsfor various fisheries around the world (Mace 1994),
and by the analyses of Restrepo et al. (1998).

In the absence of sufficient information about stock-recruitment relations for the stocks targeted
under the BSAI and GOA FMPs, the results of Clark (1991), Mace (1994), and Restrepo et al.
(1998) have been used to create surrogate or proxy MSY reference points.

2.4.2.3 Limits, targets, and harvest control rules

The National Standard Guidelines distinguish between limiting reference points (which
management seeks to avoid) and target reference points (which management seeks to achieve).

In the case of target harvest levels or rates, the Guidelines encourage a precautionary approach as
follows (50 CFR § 600.310(f)(5)).
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(D) Target reference points should be set safely below limit reference points.

2 A stock that is below its MSY level should be harvested at alower rate than if
the stock were above its MSY level.

(©)) Criteria used to set target catch levels should be explicitly risk averse, so that
greater uncertainty regarding the status or productive capacity of a stock
corresponds to greater caution in setting target catch levels.

The Guidelines envision that limit and target fishing mortality rates will often be cast in the form
of “harvest control rules,” which are functions that determine fishing mortality based on stock
size (50 CFR § 600.310(c)(2), § 600.310(f)(4)(ii)). In particular, the Guidelines presume that
MSY will be estimated using an “MSY control rule” which describes how the Council would set
harvest rates if maximization of long-term average yield were its primary goal. An MSY control
rule would be an example of alimit reference point. A wide variety of functional forms can be
used to define harvest control rules (Restrepo et al. 1998).

The BSAI and GOA Groundfish FMPs define two sets of harvest control rules which follow the
precautionary approach outlined above to a considerable extent. One set of control rules defines
the limit harvest rate that is used to determine the “overfishing level” (OFL), and the other
defines the upper boundary for the target harvest rate that is used to determine the “ acceptable
biological catch” (ABC). The ABC isdefined as a preliminary description of the acceptable
harvest (or range of harvests) for a given stock or stock complex. Its derivation focuses on the
status and dynamics of the stock, environmental conditions, other ecological factors, and
prevailing technological characteristics of the fishery.

The two sets of harvest control rulesin the BSAl and GOA Groundfish FMPs are prescribed
through a set of six tierswhich are listed below in descending order of preference, corresponding
to descending order of information availability. For tier (1), a"pdf" refersto a probability
density function. For tiers (1-2), MSY refers to maximum sustainable yield, which is the largest
catch which the stock can withstand, on average, over along period of time (given current
environmental conditions). For tiers (1-3), the coefficient “a” is set at a default value of 0.05,
with the understanding that a different value for a specific stock or stock complex may be used if
supported by the best available scientific information. For tiers (2-4), adesignation of the form
"F" refersto the fishing mortality (F) associated with an equilibrium level of spawning biomass
per recruit (SPR) equal to X% of the equilibrium level of spawning biomass per recruit in the
absence of any fishing. For tier (3), the term B,y refersto the long-term average biomass that
would be expected under average recruitment and F=F,,. Tiersfor fished stocks are listed in
Table 2.7.

Tier 1) Information available: Reliable point estimates of B and B,,5, and reliable pdf of F,,g,.
1a) Stock status: B/Byg, > 1
For. = M, , the arithmetic mean of the pdf
Faec < my , the harmonic mean of the pdf
1b) Stock status: a < B/By,g, < 1
For. = My % (B/Bys, - 8)/(1 - &)
Faec < My X (B/Bys, - 8)/(1-8)
1c) Stock status: B/Byg, < @
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Fore =0
Fasc =0
Tier 2) Information available: Reliable point estimates of B, By,sy , Fusy » Fase » @nd F g
2a) Stock status: B/Byg, > 1
For. = Fusy
Fasc < Fusy % (Faoe /Faso)
2b) Stock status: a < B/Byg, < 1
For. = Fusy X (B/Bysy - @)/(1 - )
Fasc < Fusy X (Faos /Fas) X (B/Bysy - @)/(1 - @)
2c) Stock status: B/Byg, < @
Fore =0
Fasc =0
Tier 3) Information available: Reliable point estimates of B, B,y , Fasy,, and Fyg,.
3a) Stock status: B/B,g, > 1
Fore = Fasy
Fasc < Fao
3b) Stock status: a < B/B,gy, < 1
For. = Fasy X (B/Bygy, - @)/(1 - @)
Fasc < Faow X (B/Bygy, - @)/(1 - @)
3c) Stock status: B/B,y, < @
Fore =0
Fasc =0
Tier 4) Information available: Reliable point estimates of B, Fg,,, and F ;.
Fore = Fasy
Fasc < Fao
Tier 5) Information available: Reliable point estimates of B and natural mortality rate
M.
For. =M
Fasc < 0.75x M
Tier 6) Information available: Reliable catch history from 1978 through 1995.

OFL = the average catch from 1978 through 1995, unless an alternative
value is established by the SSC on the basis of the best available
scientific information

ABC < 0.75 x OFL

2.4.2.4 Statusdetermination

The MSA requires the Secretary of Commerce to “report annually to the Congress and the
Councils on the status of fisheries within each Council’ s geographical area of authority and
identify those fisheries that are overfished or are approaching a condition of being overfished”
(16 U.S.C. 8§ 304(e)(1)). The Guidelines define two “ status determination criteria’ to be used in
making thisidentification. Thefirst of these, the “maximum fishing mortality threshold”
(MEMT), is used to determine whether a stock is being subjected to arate of fishing mortality
that istoo high. The second, the “ minimum stock size threshold” (MSST), is used to determine
whether the stock has fallen to alevel of biomassthat istoo low. Exceeding the MFMT results
in adetermination that the stock is being subjected to overfishing. Falling below the MSST
results in a determination that the stock is overfished.
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More specifically, the Guidelines require that the MFMT be at |east as conservative as the MSY
control rule (50 CFR 600.310(d((2)(i)), and they define the MSST as whichever of the following
isgreater: one-half the MSY stock size, or the minimum stock size at which rebuilding to the
MSY level would be expected to occur within 10 yearsif the stock were exploited at the MFMT
(50 CFR 600.310(d((2)(ii))-

When expressed in units of catch, the MFMT is equivalent to OFL in the BSAI and GOA FMPs,
and when expressed in units of fishing mortality, the MFMT is equivalent to F, . Thus,
prevention of overfishing is accomplished simply by insuring that catch does not exceed OFL in
any given year.

For each BSAI and GOA groundfish stock managed under tiers 1-3, the following algorithmis
used to determine stock status with respect to MSST (Figure 2.3).

. If the stock is below %2 Byg,, it isbelow MSST.
. If the stock is above B, it is also above MSST.
. If the stock is between %2 B,,5, and By,s,, then 1000 simulations are conducted in which

the population is projected forward 10 years with randomly varying recruitment and with
fishing mortality set equal to F, in all years. Recruitment is drawn from a probability
distribution based on recruitment estimates from 1978 to 1998.

. If the average ending stock size in these simulations is above B, the stock is above its
MSST.

. If the average ending stock size in these simulations is below B, the stock is below its
MSST.

MSST's can not be estimated for certain stocks because the necessary reference stock levels can
not be estimated reliably. These stocks are (by definition) managed under harvest tiers 4-6.

The stock is considered to be approaching an overfished condition if NMFS (for the Secretary)
estimates that the stock will become overfished within two years (16 U.S.C. 1854 § 304(e)(1)).
For each BSAI and GOA groundfish stock managed under tiers 1-3, the determination asto
whether the stock is approaching an overfished condition is made on the basis of 1000
simulations in which the population is projected forward 12 years with randomly varying
recruitment and with fishing mortality set equal to the maximum permissible value of F,g. for the
first two years and equal to F, thereafter:

. If the mean spawning biomass for the third year is below Y2 B,,g,, the stock is
approaching an overfished condition.

. If spawning biomass for the third year is above B,,g,, the stock is not approaching an
overfished condition.

. If spawning biomass for the third year is between %2 By, and B,,s,, the determination
depends on the mean spawning biomass at the end of 12 years.
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. If the average ending stock size in these simulationsis below B,s,, the stock is
approaching an overfished condition.

. If the average ending stock size in these simulationsis above By, the stock is not
approaching an overfished condition.

2425 From ABCtoTAC

ABC and OFL are first recommended by the stock assessment authors, who evaluate the
biological state of the fished stock and its tolerance for fishing. Their recommendations are
summarized in Stock Assessment and Fishery Evaluation (SAFE) reports. SAFE reports provide
the Council with “asummary of information concerning the most recent biological condition of
stocks and the marine ecosystems in the FMU [fishery management unit] and the social and
economic condition of the recreational and commercial fishing interests, fishing communities,
and the fish processing industries. [They summarize], on a periodic basis, the best available
scientific information concerning the past, present, and possible future condition of the stocks,
marine ecosystems, and fisheries being managed under Federal regulation” (50 CFR §
600.315(e)(1)). Each SAFE report must be scientifically based and should contain (50 CFR §
600.315(e)(2-3)).

(D) information on which to base harvest specifications,

2 a description of the maximum fishing mortality threshold and the minimum stock
size threshold for each stock or stock complex, along with information by which
the Council may determine (a) whether overfishing is occurring or any stock is
overfished, and whether overfishing or overfished conditions are being
approached, and (b) any measures necessary to rebuild an overfished stock.

Each report may also contain “additional economic, social, community, essential fish habitat, and
ecological information pertinent to the success of management or the achievement of objectives
of each FMP” (50 CFR § 600.315(e)(4)).

The BSAI FMP (p. 287) and GOA FMP (p. 20) require the following minimum contents of the
SAFE reports.

(D) Current status of Bering Sea and Aleutian Islands area groundfish resources, by
Maj or Species or species group.

2 Estimates of MSY and ABC.

(©)) Estimates of groundfish species mortality from nongroundfish fisheries,
subsistence fisheries, and recreationa fisheries, and differences between
groundfish mortality and catch, if possible.

4 Fishery statistics (landings and value) for the current year.

5) The projected responses of stocks and fisheriesto alternative levels of fishing
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mortality.
(6) Any relevant information relating to changes in groundfish markets.

@) Information to be used by the Council in establishing prohibited species catch
limits (PSCs) for prohibited species and fully utilized species with supporting
justification and rationale.

(8 Any other biological, social, or economic information which may be useful to
the Council.

The stock assessments and recommendations are reviewed by the BSAl and GOA groundfish
plan teams, which consist of members from the Alaska Fisheries Science Center, ADFG, the
Washington Department of Fisheries, the U.S. Fish and Wildlife Service, the International
Pacific Halibut Commission, and the University of Alaska at Fairbanks. The plan teamsthen
prepare their recommendations to the Council’ s Advisory Panel and Scientific and Statistical
Committee, and the main body of the Council. The Council’s Scientific and Statistical
Committee has final authority for determining whether a given item of information is"reliable"
for the purpose of determining ABCs and OFLs, and may use either objective or subjective
criteriain making such determinations.

TAC

Based on the reviews and recommendations of the stock assessment authors, the plan
teams, the Scientific and Statistical Committee, and the Advisory Panel, the Council then
considersthe ABC and OFL levelsfor each stock, and pertinent social, economic, and
ecological information to determine a total allowable catch (TAC) for each stock or
stock complex under the BSAI and GOA FMPs.

The TAC for a specific stock or stock complex may be sub-divided for biological and
S0Ci0-economic reasons according to percentage formulas established in FMP
amendments. For particular target fisheries, TAC specifications are further allocated
within management areas (eastern, central, western Aleutian Islands; Bering Sea; eastern,
central, western GOA; Figs. 2.4 and 2.5), among management programs (open access or
community development quota program), processing components (inshore or offshore),
specific gear types (trawl, non-trawl, hook-and-line, pot, jig), and seasons according to
regulations.

The Council and its committees review the information and recommendations and
consider TAC specifications at both their October and December meetings. Once afinal
recommendation has been made, NMFS proposes the Council’s recommended TAC
levels as aproposed rule. After a public comment period, NMFS publishes afinal fule,
usually around February or March of the fishing year. However, the TAC specifications
define upper harvest limits for the year from January 1 to December 31. Therefore, a set
of interim TAC specificationsis required to start the fishery. Regulations provide that
interim TACs are either the first seasonal allowance or equal to one-fourth of the
previous year's TAC specifications and apportionments thereof toward fisheries
occurring in the first quarter of the calendar year. The TAC specifications for 1999 and
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2000 arelisted in Tables 2.4 and 2.6. TAC specifications for 2001 are under
development will be changed by the RPAs in Chapter 9 of this document if necessary.

Optimum yield
The BSAI FMP (p. 285) states:

“The groundfish complex and its fishery are a distinct management unit of the
Bering Sea. The complex has more than 10 commercially important species and
many others of lesser or no commercial importance. This complex formsalarge
subsystem of the Bering Sea ecosystem with intricate interrel ationships between
predators and prey, between competitors, and between those species and their
environment. Therefore, the productivity and MSY of groundfish should be
conceived for the groundfish complex as a unit rather than for many individual
species groups.”

Under the MSA, optimum yield is prescribed on the basis of the maximum sustainable
yield from each fishery, as reduced by any relevant economic, social, or ecological factor
(16 U.S.C. 1802 § 3(28)(B)). In both the BSAl FMP (p. 285-286) and GOA FMP (p. 16),
the concept of optimum yield has been applied to the sum total of the groundfish catchin
theseregions. 1n 1981, optimum yield for total BSAI groundfish catch was set as arange
from 1.4 million mt to 2.0 million mt. The endpoints of the range were determined by
subtracting 15% from the endpoints of the range of MSY estimates available at that time.
The BSAI FMP (p. 285) justified the 15% reduction by stating that it 1) reduces the risk
associated with relying upon incomplete data and questionable assumptionsin
assessment model s used to determine the condition of stocks, and 2) is probably a
conservatively safe level for the groundfish complex.

In 1986, optimum yield for the total GOA groundfish catch was set as arange from
116,000 mt to 800,000 mt (GOA FMP, p. 16). Thelow end of therangeis
approximately equal to the lowest historical groundfish catch during the 21-year period
from 1965 to 1985. The upper end is approximately equal to the lowest MSY estimate
from the period 1982 to 1986.

2.4.2.6 Incidental catch

While fishery participants may target a certain species, they are not 100% effective in limiting
their catch to that specific target. Other fishes and marine life are also caught to varying degrees
depending on target species, gear type and fishing method, area fished and habitat type, season,
depth, and other physical and biological factors. These other fishes and marine life are referred
to as “incidental catch” or “bycatch.”®> Whether a species or stock is caught as atarget by a
fishing vessel, or incidentally by a vessel after another target, the catch is supposed to be

5 The terms “incidental catch” and “bycatch” are often used to mean catch of species or marine life not targeted. In
regulations, the terms are given specific meanings. “Incidental catch” applies to the unintended catch of species that may be
targeted or the unintended catch of species other than prohibited species. “Bycatch” isused in the regulations to refer to the

incidental catch of prohibited species.
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included against the overall total allowed for a species or stock. That is, TACs are intended to
represent the sum of all catch including targeted catch and incidental catch.

2.4.2.7 Bycatch of prohibited species

Prohibited species include Alaska king crab, Tanner and snow crab, Pacific halibut, Pacific
salmon species and steelhead trout, and Pacific herring.  With some exceptions (explained
below) retention is prohibited in the BSAI and GOA groundfish fisheries to eliminate any
incentive to target these species.

Crab

Alaska king, Tanner and snow crab fisheries are managed by the State of Alaska, with
federal oversight and following guidelines established in the FMP for the BSAI crab
fisheries (NPFMC 1989). The commercially important crab species are: red king crab,
blue king crab, golden or brown king crab, Tanner crab, and snow crab. Crabsuse
benthic habitat, which is vulnerable to destruction and alteration by bottom trawling. In
the BSAI, the Bristol Bay Habitat Conservation Area, the Red King Crab Savings Area,
and the Pribilof Islands Habitat Conservation Area serve to protect crab habitat. In the
GOA, seasonal and year-round closures are used to protect crab habitat in the EEZ and
Alaska state waters.

Bycatch of king, Tanner, and snow crab in groundfish fisheriesis a significant issue.
Typically, the crab bycatch are juveniles. PSC limits for each species by zone and by
fishery closes the fishery for the remainder of the season when the PSC limit has been
reached. Area closures and avessel incentive program are also used to limit crab
bycatch (Witherell and Pautzke 1997). Trawl fisheries are limited to less than 1% of crab
populations, except for Tanner crab in Zone 2. However, trawling may also cause
unobserved mortality and habitat degradation, and closed areas are likely to be more
effective than PSC limits in reducing the impacts of trawling on crab stocks (Witherell
and Harrington 1996).

Pacific halibut

Pacific halibut fisheries are managed by atreaty between the United States and Canada
through recommendations of the International Pacific Halibut Commission (IPHC).
Pacific halibut is considered as one large interrelated biological stock; but it is regulated
by subareas through catch quotas, time-area closures, and since 1995 in Alaska, by an
IFQ program adopted by the Council and implemented by NMFS.

Bycatch of Pacific halibut constrains the groundfish fisheries in both the BSAI and
GOA, preventing the TAC of many groundfish target species from being harvested. In
recent years, halibut mortality limits of 3,675 mt for trawl and 900 mt for non-trawl
fisheries have been established in the BSAI. Halibut mortality limits for the GOA can be
changed each year as part of the annual specification process, but in recent years they
have remained at 2,000 mt for trawl and 300 mt for non-trawl fisheries. For each gear
type, these caps have been further apportioned by target species and for each individual
target species, further apportioned by season. This halibut bycatch management program
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has the effect of directing fisheries to the highest volume or highest value target species
with the lowest seasonal halibut bycatch rates throughout the fishing year. Total bycatch
is estimated by extrapolating observed vessel catch to unobserved vessels. In recent years
pot gear, jig gear, and hook-and-line gear targeting sablefish under the IFQ program have
been exempted from halibut mortality limitations. Other measures taken to reduce the
bycatch mortality of halibut have included area closures (both seasonal and year round),
careful release requirements, a vessel incentive program to hold individual vessels
accountable for excessive bycatch, public reporting of individual vessel bycatch rates,
and gear modifications.

Pacific salmon

Pacific salmon and steelhead fisheries off the coast of Alaska are managed under a
complex mixture of domestic and international bodies, treaties, regulations, and other
agreements. Federal and state agencies cooperate in managing salmon fisheries. The
ADFG manages salmon fisheries within state jurisdictional waters where the majority of
harvest occurs. Management in the EEZ is primarily the responsibility of the Council.
Regulation of the directed salmon fishery occurring in the EEZ off southeast Alaskais
deferred to the state. The EEZ off central and western Alaskais closed to directed
salmon fisheries. Management of Alaska salmon fisheriesis based primarily on regiona
stock groups of each species and on time and area harvesting by specific types of fishing
gear. Over 25 different commercial salmon fisheriesin Alaska are managed with a
specia limited-entry permit system that specifies when and what type of fishing gear can
be used in each area. Gear types include drift gillnets, set gillnets, beach seines, purse
seines, hand troll, power troll or fish wheel harvest gear. Sport fishing islimited to
hook-and-line, while subsistence fishers may use gillnets, dip nets, or hook-and-line.
Some subsistence harvesting of salmon is also regulated by special permits. Harvesting
of Pacific salmon on the high seasis prohibited

Five species of Pacific salmon, pink, chum, sockeye, coho, and chinook salmon as well

as steelhead trout occur in Alaska. All five species of salmon are fully utilized. Alaska
commercial salmon harvests generally increased over the last three decades but may have
peaked in 1995 (Burger and Wertheimer 1995, Wertheimer 1997). A number of factors
have contributed to the current high abundance of Alaska salmon, including 1) pristine
habitats with minimal impacts from extensive development; 2) favorable ocean
conditions that allow high survival of juveniles; 3) improved management of the fisheries
by state and federal agencies; 4) elimination of high-seas drift-net fisheries by foreign
nations; 5) hatchery production; and 6) reduction of bycatch in fisheries for other
species. Nonetheless, the potential for overfishing, bycatch in other fisheries, and loss of
freshwater and nearshore marine habitat are still important issues that are addressed in
the FMPs.

All groundfish fisheries are prohibited from retaining salmon, but the salmon must be
held for counting and collection of scientific samples by an observer before discarding
(and salmon can be turned over to food banks for distribution). Most salmon bycatch is
taken by vessels using pelagic trawl gear targeting pollock. Between January 1 and April
15in the Bering Sea, the PSC limit for trawl gear is 48,000 chinook salmon in the
Chinook Salmon Savings Area. Between August 15 and October 15, the PSC limit is
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42,000 non-chinook salmon in the Catcher Vessel Operational Area (CVOA). Inthe
GOA, PSC limits have not been established for salmon, although the timing of seasonal
openings for pollock in the central and western GOA have been adjusted to avoid periods
of high chinook and chum salmon bycatch.

Pacific herring

Pacific herring fisheries occur in specific areas of the GOA and the Bering Sea when the
stocks come inshore to spawn. In the GOA, spawning concentrations occur mainly off
southeastern Alaska, in Prince William Sound, and around the Kodiak 1sland-Cook Inlet
area. Inthe Bering Sea, the centers of abundance are in northern Bristol Bay and Norton
Sound. The fisheries occur within state waters and are, therefore, managed by the State
of Alaska. Although most herring are harvested in the sac-roe season in spring, fall
seasons are al so designated for food and bait harvesting. The ADFG regulates and
monitors the resource and associated fisheries.

Pacific herring bycatch is limited for trawl groundfish fisheriesin the Bering Sea. The
limit is determined each year during the TAC-setting process, and is set at 1 percent of
the estimated eastern Bering Sea herring biomass. The limit is then apportioned by
target fishery. Should the PSC limit for a particular groundfish target be reached during
the fishing year, the trawl fishery for that speciesis closed in the Herring Savings Aress.

PSC management measures

A variety of management measures have been used to control the bycatch of prohibited
species, including 1) PSC limits by fishery for selected prohibited species (red king crab,
Tanner and snow crab, Pacific halibut, Pacific salmon, and Pacific herring in the BSAI
and Pacific halibut in the GOA); 2) time and area closures; 3) seasonal apportionments
of groundfish TACs; 4) gear restrictions; 5) groundfish TAC allocations by gear type; 6)
reductions in groundfish TACs; 7) at-sea and on-shore observer programs to monitor
bycatch; 8) avessel incentive program with civil penalties for fishing vessels that exceed
established bycatch rates for Pacific halibut or red king crab; 9) required retention of
Pacific salmon bycatch until counted by an observer; 10) Individual Transferable Quota
(ITQ) management for the fixed-gear Pacific halibut and sablefish fisheries; 11) careful
release regulations for longline fisheries; and 12) public reporting of individual vessel
bycatch rates.

Groundfish fisheries or fisheries under the FMPs for which the quota has been reached
shall be treated in the same manner as prohibited species. Speciesidentified as
prohibited must be avoided while fishing groundfish and must be immediately returned
to the sea with a minimum of injury when caught and brought aboard, except when their
retention is authorized by other applicable law.

243 FisneriesRemoval
2.4.3.1 Fishery status
The fishery for atarget species may be categorized as open to directed fishing, closed to directed
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fishing, or prohibited. When a species fishery is open to directed fishing, vessels are allowed to
target and retain it with no restrictions on the amount harvested. If the catch is expected to reach
the TAC and some amount of TAC must be held in reserve for incidental catch in other fisheries,
then a portion of the TAC may be established as a “ directed fishing allowance,” meaning that
directed fishing is alowed only on that portion of the TAC. For example, for the BSAI pollock
fishery, 5% of the TAC is established as an “incidental catch allowance” and the directed fishery
is based on the remaining 95% of the TAC. For fisheries other than BSAI pollock, the amount
for a*“directed fishing allowance” is determined by NMFS as the season progresses, and is
established by an in-season regulatory action. Once the directed fishing allowance for a species
istaken, the fishery is closed to directed fishing. When aspeciesis closed to directed fishing,
vessels are allowed to retain up to the maximum retainable amounts shown in Tables 2.8 and 2.9
at any time during the fishing trip. This provision does allow targeting for the species on a haul-
by-haul basis, as long as the maximum retainable amount for the trip is not exceeded. If the
catch reaches the TAC, then the status changes to “ prohibited,” and retention is prohibited for the
rest of theyear. If NMFS determines that harvest of a species will reach the OFL, then the
Regional Administrator has the authority to close the fisheries in which the speciesis taken to
prevent overfishing.

2.4.3.2 Access and permits

Until recently, access to fishing was generally open within the following constraints and with the
following exceptions. Nearly all vessels and plants harvesting or processing groundfish from
federal watersin the BSAI and the GOA are required to comply with federal permit
requirements. In 2000, the permit requirements are as follows.

Catcher vessels: Federal Fisheries Permit, License Limitation Program Permit, American
Fisheries Act (AFA) Permit;

Catcher/processors and motherships: Federal Fisheries Permit, Federal Processor Permit,
License Limitation Program Permit, AFA Permit;

Shore plants: Federal Processor Permit, AFA Permit;

IFQ vessels: IFQ Permit, IFQ Card;

I FQ buyers and processors: Registered Buyer Permit.

In 2000, the License Limitation Program (LLP) replaced the vessel moratorium program and
qualifying vessels were issued LLP permits instead of moratorium permits. The LLP permits are
based on the vessel catch history during the LLP qualifying period (the general qualification
period was January 1, 1988 to June 27, 1992).

The following vessel categories are exempt from the license program requirements.

1 Vesselsfishing in State of Alaskawaters (0-3 miles offshore).

2. Vesselslessthan 32' LOA inthe BSAI and 26' in the GOA.
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3. Jig gear vessels less than 60' LOA using a maximum of 5 jig machines, one line
per machine, and a maximum of 15 hooks per line.

4, GOA vessels using fixed gear to fish sablefish and demersal shelf rockfish in the
southeast outside area (east of 140°). Vessels exempted from the GOA
groundfish license program are limited to the use of legal fixed gear in the
southeast outside area.

5. BSAI vessels using fixed gear for to fish sablefish.

Hook-and-line sabl efish fisheries are managed under Individual Fishing Quota (IFQ) programs.
AFA permits are issued for those vessels and plants qualified to harvest or process pollock in the
BSAI. The AFA also alowed for fishing cooperatives for the three sectors (other than the
Community Development Quota [CDQ)] sector) fishing BSAI pollock. Experimental Fisheries
Permits authorize fishing for groundfish in a manner that would otherwise be prohibited and that
otherwise may not be available through research or commercial fishing operations. Under
specific conditions, Letters of Authorization are issued to qualified research agenciesto fish
groundfish outside the established TAC quotas. Scientific research may be conducted by either
fishery research vessels or fishing vessels chartered by NMFS.

2.4.3.3 Sector and gear allocations

Gear types authorized by the FMPs are trawls, hook-and-line, pots, jigs, and other gear as defined
in regulations. Gear types and sector allocations for specific BSAI fisheries are listed in Table
2.10. Inthe BSAI, pollock is allocated among four sectors, with 10% of the TAC allocated to the
CDQ Program, 5% held in reserve for incidental catch, and the remainder split among the
inshore, mothership, and catcher/processor sectors in the ratio of 50:10:40, respectively. For all
other BSAI fisheries (except sablefish - see below), 7.5% of the TAC is held asreserve for CDQ.
After removal of CDQ reserve for Pacific cod, the remainder is allocated to jig (2%), hook-and-
line (51%) and trawl (47%), with the trawl portion split evenly between catcher vessels and
catcher/processors. For sablefish in the Bering Sea, hook-and-line and pot together are allocated
50% and traw! is allocated 50%. For sablefish in the Aleutian Islands, hook-and-line and pot
receive 75% and trawl 25%. (Twenty percent of hook-and-line/pot allocation is held as CDQ
reserve, asis 7.5% of the trawl allocation.) For Atka mackerel, 2% of the allocation goesto jig
gear. 15% of each target species or species group, except for fixed gear sablefish, isplacedina
non-specified reserve category.

In the GOA (Table 2.11), 20% of pollock, cod, flatfish and “other” speciesis held for initial
reserve, and 100% of the pollock allocation goes to the inshore sector. For Pacific cod, the
alocation is split 90% to the inshore sector and 10% to the offshore sector. Sector allocations
are not made for flatfish, rockfish, or other speciesin the GOA. The purpose of the reservesisto
give management the flexibility needed to prevent the catch from exceeding the TAC.

2.4.3.4 Spatial and temporal division of TACsand catch
The temporal and spatial distribution of TAC and catch varies for each of the groundfish

fisheries managed under the BSAI and GOA FMPs. Areas used in fisheries management are
illustrated in Figs. 2.4 and 2.5, and also listed in the TAC specifications tables (Tables 2.4 and
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2.6). Inthe BSAI, no spatial allocations are made for Pacific cod, yellowfin sole, Greenland
turbot, arrowtooth, rock sole, flathead sole, other flatfish, squid, and other species. Atka
mackerel is allocated spatially among eastern, central, and western regions of the Aleutian
Islands, and inside and outside of Steller sealion critical habitat. True Pacific ocean perchis
allocated among the eastern Bering Sea and eastern, central, and western regions of the Aleutian
Islands. Other POP is allocated only for the eastern Bering Sea. Sablefish, and other rockfish
are allocated between the eastern Bering Sea and the Aleutian Islands. Pollock is allocated to the
eastern Bering Sea, Bogoslof area, and Aleutian Islands regions, but Bogoslof and Aleutian
Islands region allocations are for incidental catch only. In the eastern Bering Sea, pollock is also
allocated inside and outside of the Steller Sea Lion Conservation Area (SCA), whichis
comprised of the southeastern Bering Sea special foraging area of Steller sealion critical habitat
and the portion of the catcher vessel operation area to the east of the special foraging area.

In the GOA, spatial allocations of TAC are generally made to the western, central, west Y akutat,
and east Y akutat/southeast outside regions. Exceptions include 1) pollock, where the Central
region is split into area 620 and 630 and a Shelikof Strait management areais used in the A and
B seasons; 2) Pacific cod, shortraker/rougheye, and thornyhead whose allocations are just to
western, central, and eastern regions; 3), Atka mackerel, and other species whose allocations are
gulf-wide (i.e., no allocation on a spatial basis); and 4) demersel shelf rockfish whose TAC is
specified in the Eastern Regulatory Area by the Council, and ADFG manages the fishery in this
portion of their range .

In establishing fishing seasons, the BSAI FMP and GOA FMP require the Council to consider
the following criteria.

Biological: spawning grounds, migration, biological factors

Bycatch: biological and allocative effects of season changes.

Exvessel and wholesale prices: effects of season changes on prices.

Product quality: producing the highest quality product to the consumer.

Safety: potential adverse effects on people, vessels, fishing time, and equipment.
Cost: effects on operating costs incurred by the industry as a result of season changes.

Other fisheries: possible demands on the same harvesting, processing, and transportation
systems needed in the groundfish fishery.

Coordinated season timing: the need to spread out fishing effort over the year, minimize
gear conflicts, and alow participation by all elements of the groundfish fleet.

Enforcement and management costs: potential benefits of seasons changes relative to
agency sources available to enforce and manage new seasons.

Allocation: potential allocation effects among users and indirect effects on coastal
communities.
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Temporal allocations for the BSAI fisheries are listed in Table 2.10. For the majority of the
BSAI fisheries, trawling is open from January 20 to December 31, and fishing with non-trawl
gear is open from January 1 to December 31. Greenland turbot islimited to the period from May
1to December 31. Trawling for Atka mackerel is allocated equally between two seasons from
January 20 to April 15 and from September 1 to November 1. Non-trawl fishing for Atka
mackerel isopen year-round. The Pacific cod TAC isreleased in three allowances: January 1 to
April 30 (71% annual TAC), May 1 to August 31 (0% annual TAC), and September 1 to
December 31 (29% annual TAC) --- Pacific cod is effectively fished in two seasons. Pollock
TAC isallocated among four seasons inside the SCA: January 20 to April 1 (30% annual TAC),
April 1 to June 10 (10% annual TAC), June 10 to August 20 (30% annual TAC), and August 20
to November 1 (30% annual TAC). Outside the SCA, the first two inside seasons are combined
to form one season, and the third and fourth inside seasons are combined into a second outside
season, asillustrated below.

Outside SCA A+B (40% annua TAC) C+D (60% annual TAC)
Inside SCA max 15% max 5% max 4.5% max 7.5%
annua TAC annua TAC annua TAC annua TAC
Season A B C D
Jan. 20 Apr.1 Jun. 10 Aug. 20 Nov. 1

Temporal allocations for the GOA fisheriesarelisted in Table 2.11. For the majority of the
GOA fisnheries, trawling is open from January 20 to December 31, and fishing with non-trawl
gear is open from January 1 to December 31. Trawling for rockfish is open from July 1 to
December 31. Pollock TAC is allocated among four seasons: January 20 to March 1 (30%
annual TAC), March 15 to May 31 (15% annual TAC), August 20 to September 15 (30% annual
TAC) and October 1 to November 1 (25% annual TAC).

2.4.3.5 Time/area closures

In addition to temporal and spatial allocation of TACs, certain areas are closed seasonally, year-
round, or under special circumstances as established in regulations. In the BSAI region, these
time/area closures are as follows (BSAI FMP p. 302).

. Prohibited species bycatch limitation zones and areas (Fig. 2.6) include the following.
A. Red King Crab Zone 1 (see description under next bullet).
B. Red King Crab Zone 2 (see description under next bullet).
C. Crab and Halibut Protection Zone. Trawlingis not permitted in this zone.
D. Herring Savings Areas. For the time periods listed, all trawling is prohibited in

November 30, 2000

an herring savings area when the herring PSC limit (set at 1% of biomass) is

attained.

1) Summer Herring Savings Area 1 (June 15 to July 1).
2) Summer Herring Savings Area 2 (July 1 to August 15).
3) Winter Herring Savings Area (September 1 to March 1).

Section 2 - Description of the Proposed Actions—Page 44



ﬁ-b-b-bhwwwwwﬁwwwwl\)l\)l\)l\)l\)l\)l\)l\)l\)l\)léHHHHHHHHH
WNPFPOWOWNO O WNPFPOOONOOUTRARWNRPOOONOUPRPRWNRPOOO~NOUOGIARWNE

B b DS DS
00 ~N O O

C. Opilio Bycatch Limitation Zone. Upon attainment of the bycatch allowance
of C. opilio specified for a particular fishery category, the zone is closed to
directed fishing for that category for the remainder of the year or the remainder
of the season.

Prohibited species catch (PSC) limitsinclude the following.

A.

Red King Crab - A Zone 1 PSC limit for red king crab is established in the
following manner.

When the number of mature female red king crab is below or equal to the
threshold of 8.4 million mature crab or the effective spawning biomassis less
than 14.5 million Ib., the Zone 1 PSC limit will be 35,000 red king crab.

When the number of mature female red king crab is above the threshold of 8.4
million mature crab and the effective spawning biomass is equal to or greater
than 14.5 but less than 55 million 1b., the Zone 1 PSC limit will be 100,000 red
king crab.

When the number of mature female red king crab is above the threshold of 8.4
million mature crab, and the effective spawning biomassis equal to or greater
than 55 million Ib., the Zone 1 PSC limit will be 200,000 red king crab.

The PSC limit(s) for C. bairdi Tanner crab is established by regulation based on
abundance of C. bairdi crab as indicated by the NMFS bottom trawl survey.

The PSC limit(s) for C. opilio crab is established by regulation based on total
abundance of C. opilio as estimated by the NMFS bottom traw! survey.
Minimum and maximum PSC limits also are established by regulation.

Annual BSAI-wide Pacific halibut bycatch mortality limits for trawl and non-
trawl gear fisheries will be established in regulations and may be amended by
regulatory amendment. When initiating a regulatory amendment to change a
halibut bycatch mortality limit, the Secretary, after consultation with the
Council, will consider information that includes:

Estimated change in halibut biomass and stock condition;

Potential impacts on halibut stocks and fisheries;

Potential impacts on groundfish fisheries;

Estimated bycatch mortality during prior years,

Expected halibut bycatch mortality;

Methods available to reduce halibut bycatch mortality;

The cost of reducing halibut bycatch mortality;

Other biological and socioeconomic factors that affect the
appropriateness of a specific bycatch mortality limit in terms of FMP
objectives.

N~ WNE

Trawl fishing arearestrictions are imposed at the following areas:
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A. Pribilof Islands Habitat Conservation Area: closed to all trawling from
January 1 to December 31.
B. Chum Salmon Savings Area: closed to trawling from August 1 to

August 31. If 42,000 non-chinook salmon have been caught by trawl
from August 15 through October 14 in the CVOA, NMFS will prohibit
fishing with trawl gear for the remainder of the period September 1
through October 14 in the chum salmon savings area.

C. Chinook Salmon Savings Area: closed to trawling from January 1 to
April 15if 48,000 chinook salmon are caught by trawl from January 1 to
April 15.

D. Red King Crab Savings Area: closed to non-pelagic trawling year
round, except that a portion may be opened at the discretion of the
Alaska Director.

E. Nearshore Bristol Bay Trawl Closure: closed to all trawling on ayear
round basis, with the exception of a subarea that remains open to
trawling April 1 to June 15 each year.

. Amendment 13 to the BSAI FMP prohibited groundfish fishing in waters seaward of 3
miles out to 12 miles around the Walrus Islands (Round Island and the Twins) and Cape
Peirce from April 1 through September 30.

In the GOA (GOA FMP, p. 28-30), atime/area closure has been devel oped to protect and rebuild
the King Crab stock around Kodiak. Three areatypes have been designated asfollows. In Type

| areas, bottom trawling is closed year round. In Type |l areas, bottom trawling is prohibited
during the soft-shell season (February 15 to June 15). Type Il areas are those that may be
converted to Typel or Type I if arecruitment event occurs. A Type lll areais open to bottom
trawling until the number of females assessed for the area meets or exceeds the number required
to hold acrab fishery. If acrab fishery isinitiated, then no closureisin effect. If no crab fishery
isinitiated, then the Regional Administrator may designate the Typelll areaasaTypel or |l area
based on the information available. Typel, Il, and I1l areas are illustrated on page 29 of the
GOA FMP, and coordinates of the areas are listed on page 30.

In both the BSAI and GOA, a series of time/area closures were established in the early 1990s and
again in 1998 and 1999 to prohibit trawling and pollock trawling around Steller sealion
rookeries and major haulouts. Specific sitesare listed in Table 2.12. In addition, principal sea
lion rookeries in the BSAI and GOA are protected by 3-nm “no entrance” zones.

Beginning in 1999, the Aleutian Islands (areas 541, 542, and 543; Figure 2.4) were closed to
directed fishing for pollock.

2.4.3.6 Agelsizestructure of stocksand catch
Age/size structure of fished stocksis estimated on the basis of survey information and the
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age/size distribution of the catch. The age/size distribution of the catch is determined from
observer sampling of catch on vessels and in processing plants. Larger fish are generally sought,
asthey provide greater market value and flexibility (e.g., large pollock can befilleted aswell as
ground into surimi). Market/economic constraints are considered sufficient to keep the fisheries
targeting older/larger catch.

2.4.3.7 Reproductive condition of catch

Two kinds of restrictions pertain to the reproductive condition of the catch. Second, the fishing
of stocks during their reproductive period may be indirectly affected by seasona and spatial
allocation of TAC. For example, the catch of pollock in the BSAI and GOA during the winter
and spring seasons is limited to 40% and 45% of the annual TACs, respectively, thereby limiting
the amount of reproductive pollock that can be taken in those periods. Other than these
constraints, stocks may be fished during their reproductive period.

2.4.3.8 Foragefishes, other species and non-reported species

Forage fishes arelisted in Tables 2.3 and 2.5. Directed fishing for forage fish is prohibited in the
BSAI and GOA groundfish fisheries. They aretaken asincidental catch in amounts up to several
hundred tons per year.

Other species consist primarily of sculpins, sharks, skates, squid, and octopus. Many species of
sculpins are taken asincidental catch. From 1992 to 1995, total annual catch ranged from 6,000
to 11,000 mt in the BSAI and from 500 to 1,400 mt in the GOA. Based on annual BSAI surveys,
this catch ranges from 1% to 4% of the estimated biomass of sculpins.

From 1992 to 1995, annual incidental catch of sharks ranged from 300 to 700 mt in the BSAI and
500 to 1,400 mt in the GOA. Shark biomassin the BSAl and GOA is unknown.

From 1992 to 1995, annual incidental catch of skates ranged from 13,000 to 17,000 mt in the
BSAI and 1,000 to 2,000 mt in the GOA. Based on annual BSAI surveys, this catch ranges from
1% to 4% of the estimated biomass of skates.

Non-reported species include a range of vertebrate (fish) and invertebrate species that are not of
commercial value and for which no datais collected. Their occurrence in the BSAI and GOA
groundfish fisheries, or the effects of the fisheries on these speciesis, therefore, unknown.
244 Monitoring and Evaluation of Fisheries Catch
Catch data used to manage the groundfish fisheries under the BSAI and GOA FMPs are collected from
vessels, processors, and fishery observers trained by NMFS. This section discusses recordkeeping and
reporting requirements, data used for catch estimation, and the inseason fishery management programs.
2.4.4.1 Recordkeeping and reporting requirements
Fishery participants issued federal fisheries permits, federal processor permits, groundfish LLP
permits and AFA permits are required to comply with record keeping and reporting requirements

to report groundfish harvest, discard, receipt, and production (50 CFR § 679.5). Reporting
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requirements include both logbooks maintained at the shoreside processing plant or onboard the
processor vessel, and forms that are submitted to NMFS. Information common to all the
logbooks includes: participant identification; amount and species of harvest, discard, and
product; gear type used to harvest the groundfish; area where fish were harvested; and observer
information.

Catcher vessels and buying stations (tender vessels and land-based buying stations) are required
to record fishery information in logbooks daily. Processors (motherships, catcher/processors,
shoreside processors, and stationary floating processors) are required to record fishery
information in logbooks daily, summarize the information on Weekly Production Reports and
submit them by fax or using an approved electronic reporting system to NMFS. To assist NMFS
in determining fishing effort by species, processors also report the start and end of their
participation in fishing operations (Check-in/Check-out Reports). CDQ groups must submit
CDQ Catch Reports to NMFS detailing the groundfish and prohibited species catch by vessels
fishing for the CDQ group.

2.4.4.2 Collection of catch data

Catch accounting for groundfish and prohibited species is based on logbook data, data collected
by observers, and detailed location data collected the automated Vessel Monitoring System.

Estimating catch weight

Observers provide estimates of total catch and species composition, and species-specific
biological data used in stock assessments. Observers are required aboard vessels 125
feet or greater in length overall (LOA) for 100% of their fishing days, and aboard vessels
60-124 feet LOA for 30% of their fishing days. Observers are required at shoreside and
floating processing plants according to processing rate, with 100% observer coverage of
plants processing 1,000 metric tons or more per month, and 30% observer coverage of
plants processing 500 to 1,000 metric tons per month. Observers have multiple duties,
but highest priority is given to estimation of catch weight, species composition, and
timely inseason reporting. Haul-specific total catch weights are estimated by observers
using volumetric, direct weight, or tally methods. Volumetric and direct weight methods
of catch weight estimation are applied primarily in trawl fisheries, while tally methods
are used in hook-and-line and pot fisheries. Observers are instructed to make
independent estimates of catch weight for as many hauls/sets as possible. Unverified
vessel estimates of catch weight are reported by observers as Official Total Catch (OTC)
for hauls and sets where observers are unable to make an independent estimate. In 1997,
observers independently estimated 72% of haul s/sets aboard observed vessels,
accounting for 68% of the total reported observed OTC of 1.5 million metric tons.
Vessel estimates were used for 7% of hauls/sets (10% of OTC by weight), and alternate
estimates (proportioned delivery weight, expansion from sampled to unsampled hook-
and-line sets, etc.) were used for the remaining 20% of hauls/sets (22% of OTC by
weight). The catch estimation methods used by observers vary among the vessel types,
due to differences in available equipment and in fishery operations.

Observers aboard catcher vessels make volumetric (usually cod-end) estimates of catch
weight for individual hauls at sea. In some cases thisis not possible due to large codend
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sizes. Discard information is also collected. When the vessel delivers to a shoreside
processor, the catch isweighed on scales. The observer then uses the at-sea volumetric
estimates and any discard information to proportion the delivery weight back to
individual haul weights. If an observer is unable to make volumetric estimates at sea,
vessel estimates of individual haul weights may be used to proportion the delivery
weight.

In-line flow scales are installed aboard many catcher/processor vessels and can provide
accurate individual haul weights. The trawl catcher/processors which fish under AFA or
CDQ regulations are required to weigh their catches using NMFS-inspected, in-line
motion-compensated scale systems. All fish coming aboard these vessels are weighed,
and the weights are reported to NMFS by the observer. The observer also hasarolein
monitoring the daily testing of the scaleto ensure it is accurate.

Catch weight is estimated by tally methods aboard hook-and-line and pot vessels.
Observers count or estimate the total number of hooks in each set, tally the number and
species caught in sampled sections of the set, estimate the average weight of individuals
of each species sampled, and multiply these average species weights and numbers by the
number of hooks in the entire set.

When observers do not make an independent estimate of total catch or obtain aweighed
catch from aflow scae, avessel estimate of total catch isused as OTC. Variable
methods are applied on different vessels for obtaining vessel estimates of catch weight.
The accuracy or precision of vessel estimates, or the effect of their incorporation into
observer reported Official Total Catch, are unknown.

Estimating species composition

On all vessal types, hauls to be sampled for species composition are selected at random.
Samples must be collected from different parts of the haul and samples must total at least
300 kg. Sampling methods are determined by conditions on the vessel and may be
biased. On hook-and-line and pot vessels, observers use tally methods to sample for
species composition.

Estimating discar ds

In most cases, estimation of at-sea discardsis based on the observer’s best guess at the
percentage of each speciesthat isretained. This estimate may be more standardized
between observers on catcher vessels where portions of hauls are discarded or all
discards occur within the observer’ s view at one point on deck. In some cases the
discarded catch is retained by the vessel long enough for the observer to make a
volumetric estimate of weight, or to weigh each species, if the amount discarded isvery
small; these circumstances are rare. The estimate of at-sea discard aboard
catcher/processors may be |ess standardized between observers, because discards occur
simultaneously at multiple points from the deck and throughout the factory, often after
the observer has taken the samples.

2.4.4.3 Reporting of catch data
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Vessel data

Observersrecord catch weight and effort information from vessel logbooks and their
own estimates of catch and effort. The datais sent to the Observer Program by various
methods, depending on the level of technology available on the vessel. The Observer
Program has implemented a comprehensive electronic reporting system (called ATLAS)
on processing vessels and at shoreside processors. The program allows the observer to
send raw data which is automatically error checked and incorporated into NMFS
databases. It also allows daily communication between observersin the field and
Observer Program staff. Currently, the program isinstalled on most catcher/processors
and shoreside processors. Further expansion of the system to catcher vessels that deliver
to shoreside processorsis planned.

Weekly summary reports of observer data are sent to the Alaska Region for use in
groundfish and prohibited species accounting. Daily reports are sent as needed to
monitor specific fisheries.

Processor data

All processors that receive groundfish from any vessel holding a federal fisheries permit
are subject to federal reporting requirements and must report all groundfish and
prohibited species from all vessels and areas. Processors must maintain a Daily
Cumulative Production Logbook (DCPL). NMFS issues logbooks for Shoreside
Processors, Mothership Processors, and Catcher/Processors. Daily production amounts
by species and product type, and vessel reports of discards are recorded in Mothership
and Catcher/Processor Loghbooks. Daily landing weights of fish by species, aswell as
daily products derived from those landings, are recorded in Shoreside Processors
Logbooks. Weekly cumulative totals are reported to NMFS. The weekly reports contain
amounts of each species and product type, including discards, aggregated by federal
reporting area, gear type, and whether the catch accrues to the CDQ fishery or a standard
groundfish quota. Completed logbooks are forwarded to NMFS Enforcement, which
maintains them in hard copy. Shoreside processors may use a NMFS-approved
electronic logbook. Processors that receive groundfish harvested by AFA catcher vessels
are required to use a NMFS-approved el ectronic reporting system. The electronic
reporting system provides information to the species level on each delivery of fish, and
provides more detail on catch by vessel and harvest location. These data are submitted
to NMFS daily, rather than weekly.

Vessel monitoring system data

A vessel monitoring system (VMS) consists of a Global Positioning System (GPS) unit
and satellite communication device configured as a tamper-proof system. TheVMS
determines vessel location in latitude and longitude at the resolution available from the
GPS system and transmits the vessel identifier, position, and timeto NMFS. VMS data
are used to monitor compliance with closed areas and to verify the location of catch
when separate quotas are established inside small or irregularly shaped areas that do not
correspond with the standard reporting or statistical areas.
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2.4.4.4 Estimation of groundfish catch

Groundfish catch is estimated using information from weekly production reports and observer
reports. These data are used differently depending on the industry component. For shoreside
processors, landed weights from the weekly reports are used to account for the landed component
of catch, and these weights are used in conjunction with observer data from catcher vessels
which deliver to shoreside processors to estimate at-sea discards of groundfish. For observed
catcher/processors and motherships, catch is estimated by comparing observer and weekly
production records and picking one or the other based on their consistency. For unobserved
processor vessels, the weekly production report provides the only source of data on groundfish
catch by species. Observer data from observed vessels are used to estimate prohibited species
catch for the unobserved vessels.

Catch is also estimated from processor records. Again, the results are summed by species, gear,
and area across all processors to obtain the total catch for the fishery. Total groundfish catch
from the groundfish catch accounting system is also used as the basis for computing estimates of
prohibited species catch. The different reports and quota monitoring processes for groundfish
catch accounting vary by processing sector. Observers at shoreside plants collect biological
samples, but do not verify the accuracy of landed weights.

NMFS estimates at-sea discards by extrapolating observed discard rates from catcher vessels
delivering to shoreside processors to the total catch. Observers on catcher vessels delivering to
shoreside processors collect data on at-sea discards of groundfish. All observer datafor a month,
gear, and target fishery are used to calculate discard rates for each groundfish species they
observe being discarded. These discard rates are expressed as aratio of the weight of the
discarded species to the total retained groundfish weight. These discard rates are multiplied by
the retained landings for each shoreside processor to make an estimate of total at-sea discards of
groundfish.

2445 Comparing catchto TAC

The sub-allocation of TACs among areas, sectors, and seasons resultsin a set of quotas
monitored by NMFS. The CDQ program receives a percentage of the TAC for each groundfish
species or species group fished in the BSAI, and a percentage of allowed limits for PSC. The
overall CDQ suballocation is further divided into six quotas for each of the six CDQ participants.
These quotas are monitored based on reports submitted from each CDQ group to NMFS, and
corroborated by observer data, shoreside processor reports, or reports of IFQ landings. The
sablefish IFQ fishery is monitored based on records from a real-time transaction processing
system. The AFA pollock fishery TAC is divided among a catcher/processor sector, a
mothership sector, and an inshore sector with seven inshore cooperatives and an open-access
allocation for inshore vessels not participating in a cooperative. All pollock caught by vessels
using pelagic trawl gear is attributed to directed fishing, and pollock caught with bottom trawl
gear is considered incidental catch. The pollock cooperatives actively monitor their harvest and
cease fishing activity when their catch equals their quota. NMFS also monitors the pollock
harvest and can close a cooperative fishery if needed.

Separate pollock quotas have been established for the SCA in the Bering Sea. NMFS monitors
pollock catch to ensure that the pollock quota inside the SCA is not exceeded. For observed
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catcher vessels, the haul retrieval location as recorded by the observer is used to establish the
location of catch. Vesselswith observers can fish both inside and outside the SCA during a
singletrip, with the observer reports of haul location providing information on the amount caught
inside the SCA. Vessels without observers may carry aVMS unit that provides detailed
information on vessel location and speed. These vessels may fish either entirely inside or
entirely outside the SCA during asingle trip, and the VM S data are used to verify the reported
fishing location. If they fish both inside and outside the SCA during a single trip, the pollock
catch for the entire trip is counted against the SCA pollock quota, as NMFS has no way to verify
the proportion of catch caught outside the SCA on an unobserved vessel. Catches from
unobserved vessels that do not provide VMS data are counted against the SCA pollock quota
regardless of the vessel’s claimed fishing location, as NMFS has no way to verify the catch
location on an unobserved vessel without VMS. If the SCA is closed to fishing for pollock
because the SCA quotais reached, the requirement to provide VM S data to have unobserved
pollock catch counted outside the SCA is removed.

For the general groundfish fishery, which isall groundfish fishing that is not under the CDQ,
IFQ, and AFA Cooperative Programs, NMFS monitors catch and issues regul atory notices to
open and close specific fisheries. In some cases catch is monitored from daily or weekly reports
and the closure date is projected by extrapolating catch rates. In cases where fishing effort is
high relative to the available quota, NMFS will estimate the length of the fishery using historic
effort and catch rates, and open the fishery for a specific length of time, ranging from aslittle as
six hours up to several days.

A running total of PSC is maintained from a combination of observer reports from vessels and
processors, extrapolated when necessary to unobserved vessels and processors. Where sufficient
observer datais not available, other means of estimated PSC may be required, such as use of
historical data on catch rates for specific sectors, gear types, or areas.

2.4.4.6 Retention/utilization

All vessdls participating in the BSAI and GOA groundfish fisheries are required to retain all
catch of al designated IR/IU (improved retention/improved utilization) species (pollock and cod
beginning January 1, 1998 and shallow water flatfish beginning January 1, 2003) when directed
fisheries for those species are open, regardless of gear type employed and target fishery. When
directed fishing for an IR/IU speciesis prohibited, retention of that speciesis required only up to
any maximum retainable incidental catch amount in effect for that species, and these retention
requirements are superseded if retention of an IR/IU speciesis prohibited by other regulations.
No discarding of whole fish of these speciesis allowed, either prior to or subsequent to that
species being brought on board the vessel. At-sea discarding of any processed product from any
IR/1U speciesis aso prohibited, unless required by other regulations. All IR/IU species caught
in the GOA must be either (1) processed at sea subject to minimum product recovery rates and/or
other requirements established by regulations, or (2) delivered in their entirety to onshore
processing plants for which similar processing requirements are implemented by state
regulations.

2.4.4.7 Evaluation of fishery effects

The fundamental purpose of this consultation and resulting opinion is to assess the effects of the
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fisheries on listed species and their critical habitat. Effects may occur directly on listed species
or critical habitat, or indirectly through changes in the ecosystem, including target species, non-
target species, habitat, and the ecosystem at large. In this section, we describe the methods used
to assess the effects of the fisheries on target species, non-target species, habitat, and the affected
ecosystems.

Target species

The effects of fishing on target species are monitored through the same process used to
establish TAC levels; i.e., stock surveys and stock modeling to determine tolerance to
fishing. These surveys occur annually to triennially and provide trend and status
information on fished stocks. Assessment information is also available from the fisheries
themselves (as described above in sections 2.4.4.1 - 2.4.4.4).

Non-tar get species

In the BSAI and GOA, catch of prohibited, other, and forage fish is monitored by
observers on vessels and at processors, and by vessel and processor logs. The effects of
the groundfish fisheries on prohibited, other, and forage fish are based on comparison of
estimated catch with estimated biomass of the stock or stock complex if such information
isavailable. Where stock biomass or stock status is unknown, the effects are assumed to
be insignificant if the estimated catch isrelatively small. For example, the biomasses of
octopus and sharks are not assessed in either region, the catches are on the order of
hundreds of metric tons, and are therefore assumed to be insignificant. Similarly, the
catch of forage fish is considered insignificant with respect to the reproductive capacity
of these species. Total catch of forage fish is estimated to have been about 1000 mt for
1994 and 1995. In 1999, catch for the forage fish category was estimated at 63 mt in the
BSAI and 218 mt in the GOA. The significance of catch of non-specified speciesis
unknown, as these species are not reported.

Habitat

Both the BSAI FMP (p. 269) and the GOA FMP (p. 282) state the following with regard
to monitoring of fishery effects on habitat:

The NPFMC (Council) and the Secretary of Commerce have taken appropriate
actions when threats to fish habitat have been identified. Theseinclude

cumul ative effects from fishing activities and non-fishing activities. Cumulative
effects have been examined in the Stock Assessment and Fishery Evaluation
(SAFE) reports, which are produced annually for the crab, scallop, and
groundfish fisheries. In addition, an Ecosystem Considerations section to the
SAFE reportsis prepared which identifies specific ecosystem concerns that are
considered by fishery managers in maintaining sustai nable marine ecosystems.

The BSAI FMP (p. 272) and the GOA FMP (p. 285) a so state the following with regard
to habitat conservation and enhancement recommendations for fishing threats to EFH:

Area closuresto trawling and dredging in the BSAI area serve to protect EFH
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from potential adverse impacts caused by these gear types. Other management
measures, such as the Pribilof 1slands Habitat Conservation Area, the Bristol Bay
Closure Area[BSAI] and the proposed Cape Edgecumbe Pinnacle closure
[GOA], are designed to reduce the impact of fishing on marine ecosystems.
Catch quotas, bycatch limits and gear restrictions control removals of prey
species. Studies that compare seafloor habitats in areas heavily trawled with
areas that have had little trawl effort and research efforts on Alaskan scallops
may reveal future habitat conservation and enhancement measures necessary to
protect EFH. Additionally, the annual review of existing and new EFH
information during the SAFE development process is expected to identify
adverse effects to EFH from fishing and proposals to amend the FMP to
minimize those adverse effects. Proposals can be submitted during the Council’s
plan amendment cycle.

Recent habitat research reported in the 2000 SAFE document (ecosystems
considerations) include underwater video to identify and characterize Atka mackerel
reproductive habitat, submersible-based line transect surveys of trawled versus untrawled
seafloor habitat near Kodiak Island in the GOA, video investigation of nearshore habitat
use by juvenile groundfish in southeast Alaska, studies of the effects of urbanization on
essential fish habitat in estuarine wetlands, trawl impact studies in the eastern Bering
Sea, evaluation of acoustic technology for seabed classification, development of a
benthic sled to observe seafloor habitat, retrospective analysis of benthic community
structure in areas of high and low commercial bottom trawl effort in the GOA and
Aleutian Islands, observations of one-year-old trawl tracks from aresearch submersible,
effects of trawling on hard bottom habitat in the Aleutian region at Seguam Pass, and
description and distribution of coral in the GOA and the Bering Sea.

Effects on ecosystem composition and processes

Ecosystem research is focused on the effects of fishing on exploited resources and non-
exploited resources, the habitat requirements of species, climate- and fishing-induced
changes to habitat (physical water properties, biological water properties such as prey,
and cover/substrate). Research categories include fisheries oceanography, predator-prey
interactions, human impacts, and habitat identification. A review of marine ecosystem
research in Alaska was undertaken in 1997 to advise the NMFS Ecosystem Principles
Advisory Panel on the scope of ecosystem related research that was ongoing in each of
the fishery management regions. Marine ecosystem research programsin the Alaska
region include the following. While these programs are part of the FMPs, they provide
information relevant to the assessment of the effects of the groundfish fisheries.

NMFS Pinniped Ecosystem Studies in Alaska focus primarily on Steller sealion,
northern fur seal and harbor seals. The purpose of these studiesis to define foraging
behavior, evaluate responses to changing prey base, develop techniques to measure
availability of prey and evaluate their role in marine ecosystems.

NOAA'’s Coastal Ocean program has sponsored for several years the Southeast Bering
Sea Carrying Capacity Program. The goal of this program is to increase understanding of
the southeastern Bering Sea ecosystem, document the role of juvenile pollock in the
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ecosystem, and examine factors that influence pollock survival and develop indices of
pre-recruit pollock abundance..

NMFS Resource Ecology and Ecosystem Modeling Program looks at groundfish feeding
ecology and trophic interactions with other species in the NE Pacific and Bering Sea.
This program has afield and lab component to quantify groundfish trophic interactions
and incorporates those data into single species, multispecies, and ecosystem models.
This program is attempting to develop indicators of ecosystem change to provide early
warning of climate- or human-induced effects. Quantifying food web linkagesis
essential to increase our understanding of how external forces such as fishing may cause
unanticipated shiftsin ecosystem composition. The group also takes the lead in
providing an Ecosystem Considerations document to accompany the standard stock
assessment advice provided to Councils